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Results: Nearly half of the health cen-
tres studied employed resuscitation 
practices with no basis on resuscitation 
guidelines at all, whereas 40.7% used CC 
guidelines for CPR, and a minority used 
international or other guidelines. The 
proportion of health centres with at least 
one AED (56.0% to 66.0%) and allowing 
nurses to perform defi brillation without 
the presence of a physician (24.0% to 
42.0%) had grown compared to the pro-
portion in a similar study from 2001. 
The CPR-D training in basic life support 
and advanced life support (69.0% and 
76.0% respectively) provided in the ma-
jority of health centres was appeared to 
be insuffi cient (Study I).
Only 49.0% of the nurses from Finn-
ish hospital were able to defi brillate. A 
total 70.0 % of nurses from Swedish hos-
pital passed the OSCE test, compared 
to only 27.0% of those from Finnish 
hospital. Resuscitation techniques re-
vealed significant differences (Study 
II). Of the students from Swedish in-
stitution, 47.0% passed the OSCE test 
compared to 13.0% from Finnish insti-
tution. Again, the difference was statis-
tically signifi cant (Study III). Nurses re-
ceiving instructor-led traditional small- 
group CPR-D training performed bet-
ter than did those receiving an Internet-
based course, but both groups failed to 
defi brillate within 60 s (Study VI).
As many as 70.0% of fourth-year 
medical students, 85.8% of fi nal-year 
and 70.0% of fi nal-year nursing students 
felt confi dent of their ability to perform 
basic life support, whereas 24.0% of 
fourth-year medical students, 84.0% of 
ABSTRACT
Aim: To study possible changes in re-
suscitation practices, especially con-
cerning early defi brillation, the attitudes 
of nurses and students towards guide-
line implementation and the ability of 
nurses and students to implement the 
guideline recommendations in clinical 
practice after publication of the Current 
Care (CC) guidelines for cardiopulmo-
nary resuscitation (CPR) 2002. 
Material and methods: Resuscita-
tion practices in Finnish health cen-
tres; especially concerning rapid defi -
brillation programmes, as well as the im-
plementation of CC guidelines for CPR, 
was studied with a mail survey sent to 
the chief physicians of every health cen-
tre in Finland (Study I). Studies II and 
III compared CPR skills that require an 
automated external defi brillator (AED), 
and included Objective Stuctured Clini-
cal Examination (OSCE) of the resusci-
tation skills of nurses and nursing stu-
dents in Finnish and Swedish hospitals 
and institutions. Studies IV and V em-
ployed a survey to investigate attitudes 
toward CPR-D and cardiopulmonary 
resuscitation guidelines among medi-
cal and nursing students and second-
ary hospital nurses. Study VI compared 
nurses receiving different CPR training 
using a randomised trial that included 
an OSCE of the resuscitation skills of 
nurses in Finnish hospital.
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fi nal-year medical students, and 22.7% 
of nursing students felt the same about 
defi brillation. The perceived ability to 
defi brillate correlated signifi cantly with 
a positive attitude towards nurse-per-
formed defibrillation and negatively 
with fear of damaging the patient’s heart 
through defi brillation (Study IV).
Educational intervention increased 
positive attitudes towards CPR-D and 
negative attitudes towards guidelines 
and role of the nurses. Altogether 64.0 
% of nurses hesitated to perform defi -
brillation due to anxiety, and 27.0% due 
to fear of injuring the patient (Study V). 
Conclusions: Although a signifi cant 
change occurred in resuscitation prac-
tices in primary health care after the 
publication of national resuscitation 
guidelines, insuffi cient training in CPR-
D remained common Finnish health 
centres. The assessment of CPR skills 
in Finnish and Swedish hospital provid-
ed important information for further ed-
ucation in order to improve resuscita-
tion performance. According to the car-
diopulmonary resuscitation guidelines 
the CPR-D skills of nursing students in 
Finnish and Swedish institution were 
inadequate. Current methods of teach-
ing are unlikely to improve the ability of 
students to perform adequate and rapid 
CPR-D. 
The attitudes of medical students 
improve thorough their study years, but 
nursing students require more support. 
More information and more frequent 
training are needed to diminish anxie-
ty among nurses concerning defi brilla-
tion. Negative beliefs and attitudes to-
ward defi brillation affect the attitudes 
of nursing students and nurses toward 
cardiopulmonary resuscitation guide-
lines. 
CPR-D education in Finnish hospi-
tal increased the participants’ self-con-
fi dence concerning CPR-D skills, but 
failed to reduce their anxiety. CPR-D-
education should address this anxiety 
also. 
Basic education provides nursing 
students with inadequate CPR-D skills. 
Thus, frequent training in the workplace 
is of vital importance. Internet learning 
alone cannot substitute for traditional 
instructor-led small-group learning, and 
tutored hands-on training is needed to 
adequately learn practical CPR-D skills. 
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1. INTRODUCTION 
Clinical guidelines for evidence-based 
practice are systematically and increas-
ingly developed statements to assist 
practitioners and patients with decisions 
about appropriate health care and to im-
prove the quality of health care by de-
creasing inappropriate variation in care 
and promoting effective treatments into 
practice1, 2.. Clinical practice guidelines 
are being introduced throughout medi-
cine in the hope that guidelines will en-
hance the knowledge, attitudes, and be-
haviour of practitioners and will optimise 
the quality of care. They have gained ac-
ceptance as tools for implementing re-
search evidence in practice, reducing 
inappropriate variation in health care, 
and thus improving the quality of care3, 4. 
General acceptance has not always led to 
the implementation of guidelines in clin-
ical practice, however, and uncertainty 
about their effectiveness and how best 
to introduce them into practice remains. 
Putting the guidelines into wide practice 
requires evidence about improving care 
and patient outcomes,5, 6. 
The fi rst Finnish national cardiop-
ulmonary resuscitation guidelines were 
published in 2002 in the evidence-based 
“Current Care” guidelines series of the 
Finnish Medical Society Duodecim and 
updated in 2006 (www.kaypahoito.fi )7–9.
The guidelines are based on interna-
tional resuscitation guidelines pub-
lished in 2000 and include some sig-
nifi cant changes from previous practices 
in resuscitation8, 9. Because of the poten-
tiality of cardiac arrest in every health 
care facility, every health care personnel 
member should adopt the resuscitation 
guidelines. 
Unexpected cardiac arrest is a major 
cause of premature death in industrial-
ised countries. In Finland, over 13 000 
people suffer heart attacks at a median 
65 years of age annually. The majority of 
these cases occur out-of-hospital is due 
mainly to ventricular fi brillation (VF). 
Two in three of these patients survive 
to hospital, 10.0% of these survivors die 
from myocardial infarction in hospital, 
and 20.0% of survivors to hospital dis-
charge die within two years10. Bystander 
CPR in appropriate settings can reduce 
mortality by one half. Survival rates for 
unexpected cardiac arrest depend on the 
quality of education potential caregivers 
receive and on the validity of treatment 
guidelines as well as a well-functioning 
chain of survival, which includs early ac-
cess, early CPR, early defi brillation, and 
early advanced care9–11.
Although the CC guidelines are well 
received, their implementation has been 
rather passive, there is certainly room 
for improvement12, 13. The infl uence of 
publishing resuscitation guidelines on 
clinical practice remains poorly investi-
gated, although studies regarding other 
guidelines have shown that they usual-
ly have only limited impact on the be-
haviour of caregivers14. The lack of im-
provement in the outcomes of cardiac 
arrest patients may be because few ad-
here to resuscitation guidelines in clin-
ical practice. Challenges in introducing 
14
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guidelines into clinical practice seem to 
depend on the type of health problem 
the guideline targets, the type of health 
care setting, and the implementation 
strategy used3, 19–25. To date several stud-
ies19–24 have evaluated the implementa-
tion or impact of guidelines in Finland, 
but formal evaluation of the effective-
ness of the implementation strategies 
adopted by nurses or the factors that 
may be associated with nurses´ partici-
pation in resuscitation is lacking.
A 2000–2001 study described dif-
ferent levels of care in the organisation 
of CPR training and in-hospital resus-
citation management in Finnish hospi-
tals. The study revealed a lack of reg-
ular training in resuscitation for phy-
sicians and nurses, and that 25.0% 
of hospitals had no appointed person 
in charge of organising CPR manage-
ment. In addition, the study showed 
that few hospitals have ALS resuscita-
tion mannequins which provide nurs-
es and physicians with interactive re-
suscitation training with AEDs25–26,. 
Defi ciencies in resuscitation skills ex-
ist among nursing students27, nurses28,
physicians29–30 and also anaesthesiolo-
gists31. Their level of skills retention is 
generally poor27–32. Moreover individu-
al beliefs, attitudes and knowledge are 
known to infl uence professional behav-
iour. Despite of training and the avail-
ability of equipment, nurses may hesi-
tate to use AEDs in resuscitation situ-
ations33, 34 
To promotion of better CPR and earli-
er defi brillation is urgently needed35 and 
the way in which CPR is taught deserve 
more attention. The speed and compe-
tence of the fi rst responder are factors 
that contribute to the initial survival of a 
person following cardiac arrest. The atti-
tudes of individual nurses may infl uence 
their speed and level of involvement in 
a true emergency situation. A study in 
four Finnish hospitals showed that de-
lay to defi brillation is the only time in-
terval of importance for the survival of 
the patient25. More training for hospi-
tal personnel, can be probably improve 
outcomes, and nurses can perform reg-
ular defi brillation before the arrival of a 
resuscitation team. Training could also 
lead to a more positive attitude towards 
defi brillation and make their role in re-
suscitation more prominent.
This thesis was conducted as part of 
a larger research initiative of the Evalu-
ation of Current Care Effectiveness (EC-
CE) consortium, established in Helsinki 
in 2003 to study factors important to the 
implementation of CC guidelines. This 
multidisciplinary group assesses the 
processes and outcomes of guideline im-
plementation from different viewpoints 
(those of physicians, other health pro-
fessionals and patients) in primary and 
secondary care settings. The consorti-
um comprised of four sub-projects: 1) 
evaluating the implementation of the 
Hypertension Guideline, 2) evaluating 
the implementation of the Resuscita-
tion Guideline, 3) evaluating a facilita-
tor system in guideline implementation, 
and 4) developing a generic model for 
evaluating guideline implementation. 
This project was accepted as part of the 
Health Services Research programme 
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launched by the Academy of Finland in 
2003, which enabled intensive collabo-
ration between PhD students and expe-
rienced researchers in the ECCE consor-
tium. To date, this consortium has pro-
duced two theses36, 37. 
The present thesis was written as 
part of this larger research initiative of 
the Evaluation of Current Care Effective-
ness (ECCE) consortium to study fac-
tors important to the implementation of 
the Resuscitation Guideline. The aims of 
this study were to gain knowledge of the 
CC guidelines for CPR implementation 
in Finnish primary and secondary care 
and to study possible changes in resus-
citation practices, especially concerning 
early defi brillation, and to obtain more 
focused knowledge of nurses ’and stu-
dets’ attitudes towards guideline imple-
mentation as well as the ability of nurses 
and students to implement the guideline 
recommendations in clinical practices.
The present thesis offers valuable in-
formation about factors important to the 
implementation of the CC guidelines, 
especially to the implementation of the 
CC guidelines for CPR published 2002. 
Important changes have taken place in 
cardiopulmonary resuscitation practic-
es, especially concerning new practices 
such as defi brillation by nurses, the pur-
chase of AEDs, and CPR and defi bril-
lation training in primary health care. 
The changes detected, though moder-
ate, are encouraging. Assessment of the 
CPR skills of nursing students and nurs-
es with OSCE provide new information 
for education before graduation and for 
further education in hospitals. This the-
sis also showed the value of an instruc-
tor-led small-group CPR-D course and 
repeated training. An educational pro-
gramme increased not only knowledge, 
but also confi dence in skills and creat-
ed positive attitudes towards nurse defi -
brillation. Both knowledge and skills are 
needed to perform effective CPR.
16
Current Care Guidelines for Cardiopulmonary Resuscitation
2. REVIEW OF 
THE LITERATURE
2.1 CLINICAL GUIDELINES 
2.1.1 EVIDENCE-BASED MEDICINE 
AND CLINICAL GUIDELINES 
Evidence-based medicine (EBM) guide-
lines emerged in 1987 from the need for 
an evidence-based data source relating 
to clinical diagnosis and work38–39. EBM 
is the conscientious, defi nite, and judi-
cious use of the current best evidence in 
deciding about the care of individual pa-
tients39 and is increasingly accepted by 
professional associations, as well as by 
international health care organisations 
such as the WHO40–41. One important in-
strument of EBM is the clinical guide-
lines, as these are scientifi cally devel-
oped statements to designed to assist 
practitioners in updating their knowl-
edge so as to provide every patient the 
best available care in a wide variety of 
clinical situations3, 39, 42. 
The serve several objectives: guide-
lines improving health care by promot-
ing recommended and discouraging 
inadvisable practices, providing great-
er availability of and access to medical 
knowledge, and promoting of cost-effec-
tive strategies. The recommended meth-
odology for guideline design and devel-
opment requires that the recommenda-
tions be based on selected and critically 
valued data, with the fi nal inclusion of 
valid, important and applicable evidence 
based on explicit pre-defi ned criteria3, 43. 
The growing number of publications 
in the literature shows that clinical prac-
tice guidelines play an increasingly im-
portant role as a support tool for clini-
cal decision-making. The methodologi-
cal quality of guidelines varies substan-
tially, which raises credibility issues, and 
the subsequent lack of change in medi-
cal practice has raised the need on for 
methodological rules governing the de-
sign and development of guidelines43. 
Clinical practice guidelines can be 
defi ned as an attempt to distill a sub-
stantial body of medical expertise into a 
convenient, usable format39. The guide-
lines have been introduced to draw re-
search and clinical practice closer to-
gether. Professionals can rely on guide-
lines and confi dently use them for deci-
sion-making concerning individual pa-
tients. The guidelines may provide ev-
idence-based instructions for diagnos-
tic or screening tests or interventions44. 
Such guidelines are also increasingly 
regarded as an important part of qual-
ity systems in health care45. Guidelines 
involve continuing professional educa-
tion, peer review and audit procedures44. 
Clinical guidelines help practitioners to 
improve their professional practice and 
the quality of care as well as patient out-
comes in many ways3, 40, 42, 44. 
Guidelines can be effective and alter 
the process and outcome of care3, 40–41, 44 
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provided that guidelines are successful-
ly implemented into clinical practice2, 45.
 Although the development of guidelines 
for medical staff, nursing staff and other 
health care professionals has been con-
siderable in recent years, this does not 
necessarily mean that guideline recom-
mendations are actually followed3, 20, 46–47. 
2.1.2 FINNISH CURRENT 
CARE GUIDELINES 
Finland was among the fi rst countries 
to compile a collection of national clin-
ical guidelines, the Duodecim Current 
Care Guidelines (CC Guidelines; www.
kaypahoito.fi ). The Finnish Medical So-
ciety Duodecim, founded in 1881 to pro-
mote and support medical research and 
continuous medical education, as well 
as to manage, organise, carefully pre-
pare and fi nish the process of guideline 
development. The CC guidelines are to 
serve locally by drawing up house rules 
for one organisation or regionally by de-
fi ning clinical pathways unique to the 
health care district. These evidence-
based guidelines have been available 
for 15 years.
The CC guidelines are disseminat-
ed through scientifi c and professional 
journals and via the Internet. All CC 
guidelines and evidence summaries in 
Finnish are freely accessible via the In-
ternet. According to the Duodecim da-
tabase, Finnish health care profession-
als and patients read these guidelines 
three times per minute. The electronic 
version allows linking the guidelines to 
locally developed implementation pro-
grammes or shared care models. Moreo-
ver, the dissemination of guidelines in-
cludes a wide variety of publications 
directed at specifi c audiences. Various 
kinds of study and teaching materials 
based on the guidelines have been pro-
duced and published for health care 
professionals and students, including 
e-learning courses. For citizens, short 
and easily understandable versions of 
the guidelines are published in electron-
ic format, usually in both Finnish and 
Swedish (www.kaypahoito.fi  and www.
terveyskirjasto.fi ). 
Evidence-based Finnish CC guide-
lines have been produced since 1994, 
and the fi rst guideline was published 
in 1997 on celiac disease. The national 
guideline programme Käypä hoito (Cur-
rent Care) has since its start in 1995 pro-
duced 98 evidence-based clinical prac-
tice guidelines (CPGs) by the end of 
2010, which have been published on 
paper, CD-ROM, and the Internet (at 
www.duodecim.fi /kh/) in various for-
mats. More recently, summary versions 
of some guidelines have been translated 
into English and can be accessed freely 
on the Internet (www.kaypahoito.fi  in 
English48). 
The board of CC selects the appropri-
ate topics, mainly drawn by specialists in 
medicine, for further preparation of the 
CC guidelines. Preparation of CC guide-
lines is based on public funding. Guide-
line working groups consist of clinical 
experts, experienced physicians (most of 
whom have a background in clinical re-
search and training in the specifi c fi elds) 
18
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a general practitioners and allied health 
professionals. The process begins with 
a literature search performed by an ex-
perienced medical librarian. Systemat-
ic reviews are the best available source 
of evidence for guidelines. The largest 
and most frequently updated collection 
of systematic reviews is maintained by 
the Cochrane Collaboration49. A critical 
appraisal of the literature is based on 
criteria originally outlined by the EBM 
Working Group39. The available evi-
dence is graded from A to D according 
to its reliability and quality (Table 1)48–49.
Financial resources are needed to 
produce this large collection of guide-
lines. The fi nancial and collective sup-
port of the Medical Society Duodecim 
has guaranteed the continuity of the 
work. A high level of information tech-
nology in Finland and the uniform clini-
cal culture, in addition to well-standard-
ised medical education are other facilita-
tors. The editorial process has been built 
on the interest and well-defi ned visions 
of the editors, most of whom are prac-
ticing physicians with clear ideas of the 
information needed in clinical practice. 
The guideline collection guarantees that 
most searches locate relevant informa-
tion essential for the implementation of 
guidelines and which provides answers 
to specifi c questions21. 
CC Guidelines are a part of the na-
tional health policy. Guideline imple-
mentation is carried out by incorporat-
ing them into health providers’ electron-
ic information systems and through tar-
geted projects. The largest active imple-
mentation project concerned six guide-
lines on common infectious diseases 
using problem-based training methods 
and academic detailing in 30 primary 
care units (www.mikstra.fi ).Dissemina-
tion provided the guidelines in electron-
ic format for the 20 hospital districts as 
the basis for their own locally planned 
care pathways, which were also distrib-
uted electronically21, 50. 
Crucial for the editing of the Finnish 
guidelines was the choice of the electron-
ic publishing format at the very begin-
ning of the process. Electronic guidelines 
are probably used in Finland, more fre-
Level Evidence
Level A Strong research-based 
evidence
Multiple, relevant, high-quality studies 
with homogenous results (e.g. two or 
more randomised controlled trials or a 
systematic review with clearly positive 
results)
Level B Moderate evidence One randomised controlled trial or 
multiple adequate studies
Level C Limited research-based 
evidence 
Controlled prospective studies
Level D No evidence Retrospective studies or a consensus 
reached in the absence of good-quality 
evidence.
Table 1 The level of available evidence for guidelines
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quently than anywhere else in the world, 
based on the logbook data at www.duo-
decim.fi /kh/. According to the log fi les 
from October 2004, the guidelines in the 
Finnish version of EBMG were assessed 
more than 150 000 times per month. 
The physicians that use EBMG con-
sult it, on average, three times daily 42.
To broader our knowledge of develop-
ments in medicine, electronic informa-
tion sources are more user-friendly than 
paper formats,42, 51 and the acceptance 
of guidelines is greater via CDs and the 
Internet52. 
The key factors infl uencing the usa-
bility of guidelines are that the guidelines 
cover a broad spectrum of problems, of-
fer practical advice, are easy to use and 
are frequently updated53. In addition the 
decision to link the guidelines to system-
atic reviews has guaranteed the quality 
of the evidence, and the Cochrane re-
views have become well known in our 
country because of the links and evi-
dence summaries available in EBMG.54
After the fi rst electronic guidelines were 
published in 1989, the guidelines have 
been reviewed extensively and rewrit-
ten several times. The content of the 
source database has also been updated 
regularly to guarantee the quality.42 The 
development of clinical practice guide-
lines requires substantial international 
resources.55 Less attention has focused 
on the process of assessing the timing 
of updates to the guidelines, although 
consensus about methods for develop-
ing evidence-based guidelines is grow-
ing. Changes in evidence, the value of 
the evidence, the resources available for 
health care, and improvements in cur-
rent performance are all possible rea-
sons for updating clinical guidelines56. 
In addition clinical questions from users 
and editors also serve as an important 
reason to revise and update the guide-
lines42. For example the National Guide-
line Clearing House requires that guide-
lines published there must be updated 
at least every fi ve years (http://www.
guideline.gov/about/inclusion.aspx).
2.2 GUIDELINES 
FOR CARDIOPULMONARY 
RESUSCITATION
2.2.1 HISTORY OF GUIDELINES FOR 
CARDIOPULMONARY RESUSCITATION
“Resuscitation has developed over thou-
sands of years, following a circuitous 
course of brilliant experimentation, ser-
endipitous observation, slow adoption, 
and forgotten-then-rediscovered wis-
dom, which converged in the 1950s to 
bring about the era of modern CPR”57. 
A relatively primitive CPR technique has 
grown into one dictated by data from 
evidence-based medicine. Recent ad-
vancements include changes in resus-
citation guidelines, the development 
of new equipment (e.g. an impedance 
threshold device), and new treatments 
such as the initiation of early therapeu-
tic hypothermia. Continued advance-
ments in cardiopulmonary resuscitation 
through new technology can only be ex-
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pected to lead improved outcomes58.
Based on research fi ndings, the Na-
tional Academy of Sciences National 
Research Council (NAS-NRC) Confer-
ence on CPR in 1966 recommended the 
fi rst guideline for the training of medi-
cal, health, and other professional per-
sonnel in the external chest compres-
sion technique according to the stand-
ards of the American Heart Association 
(AHA)13, (Table 2). The fi rst guideline 
encouraged practice with mannequins, 
but disapproved of teaching resuscita-
tion to laypersons. The training of lay-
persons was formally sanctioned only 
in 1974. To unify resuscitation prac-
Guideline organisation / organisations
Year / 
Updated Statement
Standards for training 
cardiopulmonary 
resuscitation (CPR).
NAS-NRC 1966
Statement by the ad 
hoc committee on the 
recommended training 
of medical, allied health, 
and other professional 
personnel in the external 
chest compression technique 
according to the standards 
of the AHA. 
Standards for 
cardiopulmonary 
resuscitation and 
emergency cardiac care 
(ECC). 
AHA, NAS-NRC 1974
The second 
recommendations on CPR, 
including the extension of 
CPR training programmes to 
the general public, training 
in different levels of life 
support, and standardised 
performance testing.
Standards and guidelines 
for cardiopulmonary 
resuscitation and 
emergency cardiac care 
AHA 1980/1986 Updated standards and guidelines published by AHA.
Guidelines for CPR Adult 
advanced life support. 
The 1998 European 
Resuscitation Council. 
Guidelines for adult 
advanced life support.
 AHA, ERC, ILCOR 1992/1998 ERC published guidelines for CPR.
Guidelines 2000 for 
cardiopulmonary 
resuscitation and 
emergency cardiovascular 
care – an international 
consensus on science.
AHA, ERC, ILCOR 2000/2005
The ﬁ rst international 
guidelines on CPR published 
by the ILCOR.
Finnish Current Care 
guidelines for CPR-D.
Suomen 
Elvytysneuvosto, 
SPR
2002/2006
The ﬁ rst Finnish 
Current Care guidelines 
for cardiopulmonary 
resuscitation based on 
international guidelines. 
Table 2. History of guidelines on cardiopulmonary resuscitation 8, 9, 13, 59-63
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tices worldwide, the fi rst international 
guidelines on CPR, Guidelines 2000, 
were published in 2000 by the Inter-
national Liaison Committee on Resus-
citation (ILCOR)60. 
During the evolution of the guide-
lines on CPR, the majority of changes 
in recommendations have been relative-
ly small. The tidal volume in ventilation 
has been reduced, the rate of chest com-
pressions has been increased, the tim-
ing of defi brillation has been made ear-
lier, and pharmacotherapy has been 
rendered less complicated. The inter-
national Guidelines 2000, however, in-
clude some signifi cant departures from 
earlier practices6, 13, 64. The goal of these 
guidelines was to enable nurses as well 
as physicians to use an automated ex-
ternal defi brillator (AED). Although the 
published guidelines introduce newly 
developed resuscitation techniques to 
clinical practice, the outcome of cardi-
ac arrest patients has not signifi cantly 
improved65–66. Effective education pro-
grammes are needed for the wide imple-
mentation of rapid defi brillation and the 
use of AEDs. Implementing such major 
changes into clinical practice was con-
sidered a challenge.
We have seen the advent of new 
and important resuscitation studies 
and programmes since the publication 
of the Guidelines 20005, 6, 35, 66–69. Such 
studies pointed out the importance of 
simplifying CPR techniques and guide-
lines, including the elimination of the 
pulse check by layperson, and the need 
for a simple form of basic life support 
(BLS) CPR that reduces interruptions 
of chest compressions. Automatic ex-
ternal defi brillators, even in the hands 
of fi rst responders, have proved both ef-
fective and safe70. Randomised clinical 
trials of amiodarone for refractory ven-
tricular fi brillation have shown positive 
results in improving survival to hospi-
tal admission71. Other studies have fo-
cused on new techniques and devices. 
The impedance threshold device im-
proves haemodynamics during chest 
compressions and, when combined with 
compression-decompression CPR, has 
improved short-term survival72. Finally, 
mild hypothermia appears to be the fi rst 
effective therapy for decreasing central 
nervous system injury when adminis-
tered after resuscitation73. It is impor-
tant to note, however, that these guide-
lines do not apply to all rescuers or to 
all victims in all situations. The leader of 
a resuscitation attempt must adapt the 
application of the guidelines to unique 
circumstances74.
2.2.2 RECENT INTERNATIONAL 
GUIDELINES FOR CPR
Recent  international  guidelines  are 
based on evidence evaluation from the 
2005 International Consensus Confer-
ence on Cardiopulmonary Resuscitation 
and Emergency Cardiovascular Care 
Science with Treatment Recommenda-
tions. The evidence evaluation process 
that served as the basis for these guide-
lines was carried out in collaboration 
with the International Liaison Commit-
tee on Resuscitation (ILCOR)60. Their 
22
Current Care Guidelines for Cardiopulmonary Resuscitation
recommendations confi rm the safety 
and effectiveness of many treatments, 
acknowledge that others may not be op-
timal, and recommend new treatments 
that have undergone evidence evalua-
tion75–77.
Evaluating the quality of CPR is pos-
sible thanks to recent developments in 
defi brillator technologies. New tech-
nology have shown that the quality of 
professional cardiopulmonary resus-
citation is far from guideline require-
ments with regard to factors such as 
chest compression depth and rate, ven-
tilation rate, and pauses in chest com-
pressions78–81. The effects of factors in-
fl uencing cardiopulmonary resuscita-
tion quality on patient survival are pres-
ently undergoing thorough and detailed 
examination. Our deeper knowledge of 
resuscitation quality problems, especial-
ly regarding unwanted pauses in chest 
compressions, has placed greater em-
phasis on chest compressions in car-
diopulmonary resuscitation protocols, 
including the 2005 Guidelines82–84. The 
2005 CPR guidelines brought major 
changes to the basic life support algo-
rithm. To im prove perfusion of the cor-
onary vessels and the brain, the ERC re-
duced hands-off time, thereby raising 
the chest compression ratio from 15:2 
to 30:2. In mannequin setting up, both 
the total number of chest compressions 
and shorter hands-off time im proved 
basic life support performed accord-
ing to the ERC guidelines of 200582–83. 
In late 2010, the American Heart Asso-
ciation will publish new guidelines for 
CPR training, and education to improve 
the quality of care given by lay rescuers 
and health care providers. 
2.2.3. FINNISH CURRENT CARE 
GUIDELINES FOR CPR
Finnish National Guidelines for CPR 
were published in Finland in 2002 as 
part of the evidence-based clinical prac-
tice guidelines series Current Care by the 
Finnish Medical Society85. They were 
based on the ILCOR guidelines 2000. 
The main recommendations concerning 
the organisation of cardiac arrest man-
agement were as follows:
• In the event of VF/VT rapid defi brilla-
tion should be encouraged and should 
be performed within three minutes of 
the CA in institutional settings. Defi -
brillation should be included in duties 
and in the resuscitation training of all 
nursing and medical staff. Defi bril-
lation training should also be made 
available to staff other than medical 
or nursing personnel (e.g. personnel 
in hospital reception and cafeterias).
• The primary drug is amiodarone, 
which it should be used for prolonged 
or recurrent VF or pulseless VT. Lido-
caine can also be used if amiodarone 
is unavailable. 
• Data collection and the quality as-
surance of CA management should 
be carried out using a special form 
for data collection of resuscitation at-
tempts, including suffi cient data for 
uniform Utstein style reporting. A 
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physician or nurse responsible for the 
co-ordination of resuscitation activ-
ities should collect the resuscitation 
forms and analyse the resuscitation 
performance annually using defi ni-
tions of the Utstein reporting style for 
in-hospital CAs and out-hospital CAs.
• DNAR orders should be clearly indi-
cated in patients’ records, and staff 
responsible for patient care should 
be informed.
The Finnish CC guidelines for CPR up-
dated in 2006 were based on the ILCOR 
guidelines 2005. The primary goal of 
these changes was to simplify CPR for 
both lay rescuers and health care provid-
ers in order to maximise the potential 
for early resuscitation. The important 
changes were: a universal compression-
ventilation ratio (30:2) recommended 
for all single rescuers, the lifting of the 
emphasis on lay rescuers assessing pulse 
or signs of circulation in an unrespon-
sive adult victim instead of taking the ab-
sence of normal breathing as the key in-
dicator for commencing CPR, and lastly, 
the removal of the protocol in which lay 
rescuers provide an adult victim rescue 
breathing. 
2.3 IMPLEMENTATION OF 
CLINICAL GUIDELINES
2.3.1 IMPLEMENTATION 
Implementation is an active process, 
and effort has focused on enhancing the 
adoption of guidelines16. The goal of im-
plementing interventions is to harmo-
nise practioners’ behaviour according to 
guideline recommendations. Changing 
behaviour requires a positive attitude to-
wards intended change and familiarity 
with the guidelines86–87 as well as support 
from leaders and peers in addition to the 
ability to act according to guideline rec-
ommendations88. Thus the effectiveness 
of interventions89–90 and the availability 
and source of the guidelines greatly in-
fl uence their implementation91–92.
Implementation is generally consid-
ered a local issue and is a process that 
aims to produce standards on govern-
ing implementation strategies and to 
enhance our knowledge of facilitators 
and barriers in using tools for health-
care improvement. Nowadays, more 
and more clinical guidelines are being 
developed for health care professionals, 
but this does not mean that these guide-
lines are actually implemented. In Fin-
land, studies on the implementation of 
guidelines are not equal to demand. The 
available evidence on the implementa-
tion of other Current Care guidelines is 
somewhat contradictory: the resuscita-
tion guideline had not been implement-
ed to any signifi cant extent92–93, whereas 
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the asthma guideline had achieved its 
main objectives22. The kinds of chang-
es that had to be implemented may be 
partly distributed to differences between 
the studied guideline topics. For the 
asthma guideline, the National Asthma 
Programme had already endorsed the 
treatment practices since 199423. The CC 
guidelines for cardiopulmonary resusci-
tation recommended major changes in 
responsibilities and in the equipment to 
be used; this may make implementation 
more diffi cult.
Effective strategies often have multi-
ple components, and the use of one sin-
gle strategy, such as reminders only or 
an educational intervention is less effec-
tive 14. Besides, as mentioned previously, 
characteristics of the guidelines them-
selves affect actual use24. For instance, 
guidelines that are easy to understand, 
can easily be followed, require no specif-
ic resources, and have a greater chance 
of implementation. In addition, char-
acteristics of professionals (e.g., aware-
ness of the existence of the guideline 
and familiarity with its content) or en-
vironmental characteristics (e.g. a lack 
of support from peers or superiors, as 
well as insuffi cient staff and time)94 like-
wise affect implementation. 
2.3.2 BARRIERS AND FACILITATORS
Local barriers or facilitators are related 
to the Clinical Practice guidelines (CPG), 
for the individual clinician, and the pro-
fessional context is related to the effec-
tiveness of CPG diffusion to physicians. 
According to Saillour-Glenisson and col-
leagues94, the retrieved barriers or facili-
tators were classifi ed into three catego-
ries. The characteristics of the guideline 
(form, compatibility, trainability, scien-
tifi c basis, observability, adaptability, le-
gal implications), the characteristics of 
the physician (knowledge of CPG; atti-
tude towards and agreement with CPG; 
psychological, socio-demographic and 
economic characteristics; job satisfac-
tion; training) and the physician en-
vironment (divided into the physician 
human environment, patient infl uence, 
pair infl uence, the organisational envi-
ronment of the physician, the internal 
environment, and the external environ-
ment). 
Cabana and colleagues95 offered a 
differential diagnosis for why physicians 
fail to follow practice guidelines. They 
identifi ed barriers to physician adher-
ence to practice guideline and defi ned 
a barrier as any factor that limits or re-
stricts physician adherence to a guide-
line. They focused on barriers that could 
be changed through intervention. Before 
a practice guideline can affect patient 
outcomes, it must fi rst affect physician 
knowledge, then attitudes and, lastly be-
haviour. Although behaviour can be in-
fl uenced without affecting knowledge 
or attitude, changing behaviour by in-
fl uencing knowledge and attitudes is 
probably more effective than indirect 
behaviour manipulation alone34, 94-97. 
Cabana and colleagues found seven cat-
egories of barriers to implementation 
after classifying possible barriers into 
common themes. The barriers affected 
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physician knowledge (lack of awareness 
or lack of familiarity), attitudes (lack of 
agreement, lack of self-effi cacy, lack of 
outcome expectancy) or behaviour (lack 
of time and organisational constrains). 
Several studies have examined atti-
tudes among nurses and other health-
care professionals,37, 96–102 who have re-
ported more positive attitudes towards 
guidelines than have physicians. Stud-
ies have also shown that nurses adhere 
more closely to guidelines than do phy-
sicians37, 98–100. Studies concerning at-
titudes and beliefs towards cardiopul-
monary resuscitation and defi brillation 
among medical students101 or young doc-
tors102 are scarce, however. Guidelines 
are not always followed in real situations 
despite training and the availability of 
equipment28, 103. Individual beliefs, atti-
tudes and knowledge have been shown 
to infl uence professional behaviors97. 
Consequently, individual or organisa-
tional attitudes may have generated a 
reluctance to perform as recommend-
ed. Changing practitioners’ behaviour 
in a manner which is consistent with 
guideline recommendations is the goal 
of implementing interventions. Poten-
tial barriers at each stage of behaviour-
al change for guideline implementation 
have been assessed and placed within 
a knowledge-attitude-behaviour frame-
work97.98, 104. According to previous stud-
ies, effective implementation depends 
on three conditions. Firstly, all health-
care professionals must be familiar and 
aware of guidelines. Secondly, they must 
have positive attitudes towards the use 
of guidelines as a tool to improve the 
quality of clinical care. Thirdly, these 
behaviour-related barriers, such as lack 
of time and organisational constrains, 
must be addressed94–96, 104.
In a recent Finnish survey, three al-
ternate models of the antecedents and 
possible moderators of the use of clini-
cal guidelines were developed and test-
ed among health care professionals. Ac-
cording to the results, important factors 
infl uencing general positive or negative 
attitudes towards guidelines include the 
usefulness, practicality and availability 
of the guidelines96–97. Based on these 
factors the validated Attitude towards 
Guidelines Scale (AGS) was construct-
ed to measure attitudes towards guide-
lines. The scale contains seven items, 
each of which is measured according 
to a subscale of two questions: general 
attitude, usefulness, lack of individual 
or team competence, lack of organisa-
tional competence, impracticality and 
availability. Elovainio and colleagues97 
also reported that those with high job 
motivation were prepared to use guide-
lines even when they had neutral atti-
tudes towards guidelines. Relevance and 
outcome expectancy are also important 
components of the attitude scale99.
Attitudes toward guidelines have 
proved to be important predictors of 
guideline use. Attitudes, familiarity and 
the use of guidelines have improved af-
ter educational interventions99, 100. Even 
the familiarity and overall positive atti-
tudes regarding guidelines offer no guar-
antee that health care professionals will 
change their clinical practice. Important 
facilitating factor in implementation in-
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cluded motivation and opportunities to 
improve care99–100, others perceptions 
such as support from leaders and peers 
and as well as ability to act according 
to guideline recommendations88, the 
availability of guidelines and the effec-
tiveness of interventions89–93.
2.4 CPR EDUCATION 
2.4.1 PRINCIPLES OF CPR EDUCATION
The International Liaison Committee 
on Resuscitation (ILCOR) has identifi ed 
three factors that infl uence the outcome 
of cardiac arrest: the quality of the guide-
lines, the local “chain of survival” and the 
quality of the training for CPR provid-
ers. This enables them to put the theory 
of CPR into practise13, 29. In addition, IL-
COR recommended that initial training 
in basic life support (BLS) be included in 
the basic studies of all health care profes-
sionals. Different levels of standardised 
training programmes are organised by 
the ERC and different national resuscita-
tion councils. The content, material and 
training requirements for instructors of 
these programmes are standardised,75
and resuscitation guidelines are updat-
ed frequently, which increases the need 
for retraining.
Training should be based on the 
principles of education and learning105. 
The ERC recommends training in small 
groups (four to eight members) inter-
active discussion and hands-on practice 
for skills and clinical scenarios in prob-
lem solving and team leadership75, 106. 
The ratio of instructors to candidates 
should range from 1:3 to 1:6, depend-
ing on the type of course. The course 
should be taught by trained instructors 
who have undertaken the relevant spe-
cifi c ERC course in teaching and assess-
ment (Table 3)75.
Candidates should activate core 
knowledge before the course by reading 
the course manuals or following an inter-
active CD designed for this purpose. The 
course should aim to improve the compe-
tence of the trainee. Training may incor-
porate sophisticated mannequins, simu-
lators and virtual reality techniques 82, 107,
and should include a test of core knowl-
edge and an ongoing assessment of prac-
tical skills, such as airway management, 
BLS and defi brillation. 
2.4.2 TEACHING CPR TO MEDICAL 
AND HEALTH CARE STUDENTS 
ILCOR recommends that health care 
professionals receive their initial training 
in BLS as students29. In addition, the Eu-
ropean Resuscitation Council published 
guidelines for training in resuscitation in 
their formal courses, but international or 
national guidelines for teaching during 
basic education are still lacking. CPR ed-
ucation plays a major role in impairing 
the primary skills of students, although 
the early stages of education proc-
esses also have their weaknesses82, 108.
Teaching and learning CPR is diffi cult 
because it requires both knowledge and 
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Course Target candidates
Ratio of 
instructors to 
candidates
Duration 
of the 
education
Course content Teaching methods Assessment
Basic Life 
Support
BLS
Clinical and 
non clinical 
health care 
professionals, 
guards, 
school 
teachers etc.
1:6 
AED and 
mannequin
Half a day 
(4h)
Basic life 
support and 
deﬁ brillation 
with 
semiautomatic 
deﬁ brillator 
(AED)
Hands-on 
practice and 
a minimum 
number of 
lectures
Each candidate 
is assessed 
individually
Immediate 
Life 
Support
ILS
Majority of 
health care 
professionals, 
including 
medical 
and nursing 
students
1:6 (Maximum 
of 30 
candidates).
Mannequin 
and AED 
or manual 
deﬁ brillator 
for each 
group of six 
candidates
More than 
one day
Causes and 
prevention of 
CA.
Starting CPR.
Deﬁ brillation 
(AED or manual 
deﬁ brillator).
Basic airway 
skills (pocket 
mask and 
laryngeal mask)
CA 
demonstration.
Hands-on 
practice by 
the teaching 
station in the 
groups.
Lectures
Continuous 
assessment
Candidates 
must 
show their 
competence
Advanced 
Life 
support
ALS
Doctors, 
senior nurses 
working in 
emergency 
areas at the 
hospital, and 
members 
of medical 
emergency 
or cardiac 
arrest teams
1:3 
Group 
size 6-8 
candidates, 
up to 32 
candidates.
Four AED 
or manual 
deﬁ brillator. 
Four ALS 
mannequins 
with ECG 
simulator and 
airway. 
Practical 
rooms.
Lecture room.
Faculty room.
2–2.5 days Competence in 
BLS is required.
Candidates 
study the ALS 
course manual 
beforehand.
Highlight the 
causes of CA.
Identify sick 
patients.
Periarrest 
problems.
Safe 
deﬁ brillation. 
Deﬁ brillation 
(AED or manual 
deﬁ brillator).
ECG 
interpretation.
Management 
of airway, 
ventilation 
and periarrest 
rhythms.
Simple acid/
base balance.
Post 
resuscitation 
care.
Very few 
formal 
lectures.
Hands-on 
skills.
Clinically 
based 
scenarios.
Team leader 
approach.
CASTeach 
station for 
practice.
Interactive 
group 
discussions.
Mentor/mentee 
sessions.
Each candidate 
is assessed 
individually.
Testing 
scenario at 
end of the 
course.
Ongoing 
assessment 
of the 
management 
of sick 
patients.
75% required 
to pass this 
test.
Table 3. Principles of training in resuscitation, European Resuscitation Council Guidelines for Resuscitation 75. 
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psychomotor skills. A variety of methods 
has been used for training in resuscita-
tion. The absence of frequent practice, 
the retention of knowledge and subopti-
mal skills, however, are the main weak-
nesses. The performance and quality of 
CPR have been poor even immediately 
after CPR courses, and these skills de-
crease rapidly27, 29, 32–35, 80–84. 
In different Finnish institutions as 
well as within institutions of the same 
level, the amount of CPR education var-
ies a considerably. Education methods 
differed, as did methods for assessing 
the quality of CPR performance.108 In 
2007 an internet survey108 was admin-
istered to medical professionals at Finn-
ish institutes that teach CPR to provid-
ers of emergency medical services. The 
range of theory lessons in CPR was 2 to 
28 h (median 8 h), the range for small-
group training was 3 to 40 h (median 
10 h) and the size of the small groups 
varied signifi cantly (2 to 18 students). 
In medical schools, the number of stu-
dents in small groups was the largest (18 
students) whereas the amount of small-
group training and number of theoret-
ical lessons comprised the least (2 h), 
and in Finnish nursing schools theoreti-
cal lessons comprised a median 3 h (vs. a 
median 6 h of basic and 8 h of advanced 
CPR lessons in European medical 
schools in 1997). In medical school prac-
tice, training comprised median 7 h, and 
in nursing school practice, training com-
prised a median 6 h (vs. a median 12 h
of basic and 8 h of advanced CPR prac-
tice in European medical schools in 
1997). Medical and nursing students in 
Finland received far fewer lessons and 
less practice training than did students 
in other European medical schools109. 
In Finnish medical school, cardiopul-
monary resuscitation education is based 
on the CC guidelines for CPR9. During 
the fourth study year, students receive 
an introduction lecture on advanced life 
support (ALS) followed by mandatory 
3-h small-group teaching (ALS and de-
fi brillation) in groups of six to eight stu-
dents and a voluntary course in the fi fth 
year. During the fi nal (6th) study year, 
students have a practical skills exami-
nation about ALS with a focus on work-
ing both as a member and as a leader 
of the resuscitation team110. In Finnish 
nursing school, CPR education is also 
based on the CC guidelines for CPR9. 
During the fi rst study year, students 
attend lectures about BLS (mouth-to-
mouth ventilation, without defibril-
lation) followed by interactive learn-
ing and hands-on training in groups of 
eight to ten students. During the sec-
ond study year, students attend lectures 
about BLS at hospital (mouth-to-mask 
ventilation with adults and children) fol-
lowed by hands-on practice and a vol-
untary course in the third, fi nal year111. 
The methods of CPR education var-
ied widely not only among various insti-
tutions teaching different grades of EMS 
provider students, but also within insti-
tutions of the same level108. The meth-
ods of teaching chest compression depth 
and rate varied; the technological, ob-
jective methods in estimating adequate 
depth and rate saw infrequent use. Ac-
cording to the survey, the methods of 
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teaching adequate chest compression 
rate included instructor’s visual estima-
tion in 28.5% of institutions, stopwatch 
in 33.3%, metronome in 9.5%, and man-
nequin graphics in 28.5%108. The meth-
ods of teaching adequate chest compres-
sion depth included the instructor’s vis-
ual estimation in 33.3% of institutions, 
mannequin light indicators 23.8% and 
mannequin graphics in 52.3%108. 
2.4.3 TRAINING AND 
RETAINING OF CPR SKILLS
After graduation, health care personnel 
continue to develop their skills and abili-
ties105. Adult learning differs from educa-
tion at the undergraduate level, because 
learners often already have profound ba-
sic and practical knowledge of the sub-
ject112–113. Adult learners are often critical 
of their learning goals and fi nd it diffi cult 
to study or commit to memory facts or 
information they fi nd irrelevant. Before 
learning something new, adult learn-
ers must sometimes consciously inval-
idate their previous knowledge. Thus, 
the teacher should know the audience 
and its level of expertise, the topic, the 
format and the outcome, and the latter 
should also be measured. Traditional 
educational methods and lectures may 
not be the best possible method for adult 
learners. Adult learners often appreciate 
interaction with learning materials, with 
the speaker, with other learners and re-
fl ection-in-action. ILCOR recommends 
that resuscitation training follow the 
principles of adult learning29. 
Modern learning technologies broad-
en the teacher’s opportunities to choose 
the method that agrees best with learn-
ing goals and the assessment of a spe-
cifi c course104–107. Simulations are widely 
used in medical education and in the as-
sessment of medical personnel perform-
ance113–117. Simulation-based education 
can serve as a part of medical education 
in patient care settings. Recurrent vari-
ation in clinical practice and simulated 
learning sessions learning is best facili-
tate113. The best available evidence from 
the literature suggests that high-fi delity 
medical simulation facilitates learning 
under suitable conditions114. 
Several factors improve the feasibil-
ity of simulation-based education. Iden-
tifying repetitive practices is a key fea-
ture and educational curriculum inte-
gration is essential in the effective use of 
simulation-based exercises115. The range 
of diffi culty level is an important vari-
able in the effectiveness of simulation 
based medical education. The adapta-
bility of providing faithful reproduction 
through the use of sound in simulations 
is also highly valued when accompanied 
by a wide variety of clinical conditions 
in a controlled environment with mul-
tiple learning strategies. Debriefi ng is 
the most important feature of full-scale 
simulation sessions. It is also important 
that learners be active participants who 
make, detect and correct errors without 
adverse consequences and benefi t from 
reproducible, standardised educational 
experiences in valid simulations with 
clearly stated goals115–117.
Many different types of simulation 
30
Current Care Guidelines for Cardiopulmonary Resuscitation
devices serve a wide variety of functions, 
ranging from a simple part-task or pro-
cedural trainers, which most common-
ly serve to develop a basic psychomo-
tor skill, to virtual reality devices, which 
employ computer technology to provide 
visual and auditory feedback that close-
ly resembles the clinical experience118. 
Recently, new devices have been intro-
duced to encourage self-directed learn-
ing. One of these devices is a modifi ed 
Skillmeter Resusci Anne, which employs 
an automatic voice-based feedback sys-
tem, or voice advisory method (VAM), 
without the presence of an instructor. 
The VAM system is a novel approach 
to psychomotor skill acquisition. The 
most important difference from tradi-
tional CPR training is that the WAM 
system provides immediate online feed-
back, which does not deviate from the 
set guidelines, and errors in perform-
ance will not go unnoticed119. The Lit-
tle Anne mannequin was also developed 
for training without supervision, and the 
device itself provides basic feedback120. 
Internet learning has several advan-
tages over traditional learning methods. 
Learning is available at the optimal time 
and place for the learner, and discus-
sion forums and online assessment are 
also available104, 121–122. The internet net-
work provides access to the best institu-
tions in the world, and learners can con-
struct a community of learning122. Re-
cent literature suggests that multicom-
ponent electronic continuing education 
interventions can be effective in chang-
ing health professionals’ practice pat-
terns and improving their knowledge121. 
Young physicians seem to adopt online 
continuing medical education more rap-
idly than do others, and female physi-
cians adopt this learning method more 
rapidly than do males122. 
This modern educational tool has al-
so inspired CPR-D instructors. In pre-
vious studies, performance, rather than 
knowledge123–124 improved more after 
computer simulation than after a the-
oretical textbook review. Video self-in-
struction with a mannequin has proved 
more effective than a traditional CPR 
training125. Internet-based CPR-D edu-
cation has served to teach defi brillation 
as part of BLS125–127. The Finnish Medical 
Society Duodecim has developed a dis-
tant learning programme based on the 
national current guidelines and studies 
in this fi eld (http://www.kaypahoito.fi /
web/web/kh/verkkokurssit).
2.5 ASSESSMENT 
OF CPR SKILLS
2.5.1 CPR PERFORMANCE AND 
NON-TECHNICAL SKILLS
The importance of good quality CPR, 
which is effective in confi rming the ab-
sence of signs of circulation, response 
to simulation, breathing and detectable 
pulse, effective chest compression and 
the delivery of shocks with a defi brillator, 
is highlighted in international resuscita-
tion guidelines, but in reality the clinical 
quality of CPR is often poor27, 31, 35, 128–131. 
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Poor knowledge and skill retention fol-
lowing cardiopulmonary resuscitation 
training for nursing and medical staff 
have been documented over the past 
20 years131-145. Many studies have clear-
ly demonstrated that medical profes-
sionals, retention of resuscitation skills 
is generally poor even shortly after 
training27, 32, 78–79 and what is taught in 
training sessions is seldom rehearsed. 
Whether skills and knowledge taught 
in the classroom are effectively trans-
ferred into the clinical area is there-
fore questionable83–84, 146. Recent stud-
ies have shown that CPR training is in-
suffi cient at various levels of care and 
that health care professionals have dif-
fi culty in following CPR guidelines (i.e. 
compression and ventilations)27, 29-30. 
The CPR skills of both physicians and 
nurses have proved inadequate29–30. 
Recent data from in- and out-of-
hospital cardiopulmonary arrests reveal 
that health care teams frequently devi-
ate from the guidelines during resus-
citation efforts27, 78–79, 129–130. These dis-
crepancies between the current state of 
evidence-based resuscitation guidelines 
and the quality of basic and advanced life 
support actually delivered represent a 
missed opportunity and provide a signif-
icant target for optimising patient out-
comes through improved educational 
effectiveness146.
The complexity of patient care de-
mands a wide range of skills from health 
care professionals. A set of skills such 
as non-technical skills must be used 
integrally with medical knowledge and 
clinical technique. Good professionals 
always possess such competencies. Ac-
cording to Flin and colleagues, the com-
ponents of effective teamwork include 
task management, teamwork skills, situ-
ation awareness and decision making 147. 
Non-technical skills play an important 
and central role in clinical practice and 
considerably infl uence performance and 
patient safety147–150. These non-technical 
skills (Anesthetists Non-Technical Skills, 
ANTS147) have been divided into sub-
groups: cognitive skills (decision mak-
ing, planning and situation awareness) 
and social skills (team work, commu-
nication and leadership). These groups 
of skills are necessary for effective and 
safe performance in patient care147–150.
A team is required to perform CPR and 
defi brillation effectively, but basic life 
support (BLS) and advanced life sup-
port (ALS) courses are still based on the 
training of practical individual skills, (i.e. 
compressing and ventilation)75. Success-
ful performance of resuscitation, how-
ever, depends on the effective integra-
tion of both practical and team work 
skills148–150.
Rall and Gaba115 have also described 
crisis resource management skills, which 
can serve in both simulated crises and 
in real events. They list 15 key points, 
some of which Flin and Flecther149 also 
described: know the environment, an-
ticipate and plan, call for help early, ex-
ercise leadership and followership with 
assertiveness, distribute the workload, 
mobilise all available resources, com-
municate effectively, use all available 
information, prevent and manage fi xa-
tion errors, cross and double check eve-
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rything, use cognitive aids, re-evaluate 
repeatedly, use good teamwork, allocate 
attention wisely, and set priorities dy-
namically144. 
2.5.2 METHODS OF 
ASSESSING CPR SKILLS
An emerging need for evaluating guide-
lines also calls for an objective assess-
ment82, 151–152. Guidelines for BLS and 
ALS are regularly updated,13,153–154 and 
some recommendations may be con-
tradictory or diffi cult to implement in 
practice154–156. BLS and ALS knowledge 
and skills have been tested using writ-
ten and practical tests as well as in many 
other ways109, 157–158. Testing the practi-
cal applicability of new guidelines prior 
to publishing would also be useful25, 82, 
152. Objective assessment methods are 
needed to evaluate the skills of individ-
uals trained to provide life support151, 158–
159 and comparable, validated methods 
should be used. 
Medical teachers are expected, to an 
increasing extent, to base their practice 
on evidence and to assess the outcomes 
of education82, 160–161. An ideal assess-
ment method would be valid and com-
parable across studies157. Assessment 
programmes must match the compe-
tencies being taught and the teaching 
formats being used161–162. Several meth-
ods for assessment of cardiopulmonary 
resuscitation skills are available162. The 
Cardiff Assessment of Response and 
Evaluation (CARE) was the most widely 
used method and has been recommend-
ed in the ILCOR statement82, 134, 141–142.
The Cardiff Test of BLS and AED have 
a standardised checklist with well-de-
fi ned outcomes and satisfactory inter- 
and intra-observer reliability82, 162. How-
ever, reliability of the check list used may 
differ among professionals and as well 
as laymen and may be affected by trans-
lation144. Reliability should therefore be 
calculated after every study. 
These scales were developed to en-
hance patient safety and they serve to 
evaluate team performance in simu-
lated crises. They are detailed and pro-
vide useful information, but do not de-
fi ne levels of desired performance in 
such situations. In addition, to best of 
our knowledge, no formative scales exist 
to evaluate group work skills during re-
suscitation. The need for evaluating life 
support skills extends beyond medical 
schools and CPR courses. The practical 
skills of health professionals and res-
cuers should be refreshed and evaluat-
ed annually103, 151. Various methods are 
used to teach life support programme 
to health care professionals and laymen. 
However, the effectiveness of conven-
tional training has fallen into question103. 
Many participants cannot perform effec-
tive CPR even immediately after train-
ing,27, 32, 78–79 and the retention of skills 
can be poor78–79, 103. Frequent evaluation 
has been recommended to guarantee the 
quality of CPR performance151. Testing 
CPR performance should be included as 
a routine quality assurance procedure 
after training156.
Instruments and a clear standard 
are needed to document the quality of 
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CPR-D skills. A reliable testing meth-
od with a standard passing level would 
help trainers to compare the results and 
check the retention of skill of individuals 
and groups. To provide an overview of 
assessment methods, researchers con-
ducted a systematic search162. We, re-
searchers searched the Electronic data-
base MEDLINE from 1990 to February 
2005 as well as the Cochrane database 
(issue 1, 2005) without language re-
strictions. MESH (The Medical Subject 
Headings) terms were used for resusci-
tation, defi brillation, heart arrest, sud-
den cardiac death or ventricular defi bril-
lation, clinical competence, mental com-
petency, task performance and analysis. 
We consulted a librarian when planning 
the search strategy. 
We manually searched the journal 
Resuscitation, the most frequent source 
of original studies, as well as Medical 
Teacher and Medical Education for ed-
ucational studies from 1990 to Febru-
ary 2005. We identifi ed more publica-
tions from the reference lists of original 
studies and reviews29, 103 and searched by 
the authors’ names. Our search strategy 
yielded 746 hits of which 153 fulfi lled the 
primary search criteria. We then evalu-
ated and retrieved the full texts of these. 
We considered relevant those studies 
that included educational intervention, 
study populations of adult life support 
providers randomised and divided into 
groups, and an evaluation or assessment 
of the performance. We excluded stud-
ies concerning paediatric and trauma re-
suscitation. The number of participants 
or criteria used to assess the outcome 
was unrestricted (Figure 1.). 
The Best-Evidence Medical Educa-
tion (BEME) coding sheet for the ed-
ucational quality of studies (range 1 = 
low, 5 = high) were used when assess-
ing and classifying the RCTs163. The Ev-
idence-Based Medicine working group 
criteria was used to complete the evalua-
tion regarding blinding, randomisation, 
similarity of the groups, and follow-up. 
The studies designed to assess CPR 
skills from 1990 to 2005 found that the 
assessment methods used varied wide-
ly, which makes comparisons between 
studies diffi cult (Table 4); most studies 
had methodological shortcomings, and 
half of the studies lacked any evaluation 
of the reliability and level of evidence. 
Blinding was rare, the randomisation 
method was unclear, performance be-
fore and after the intervention went un-
compared, the scenario was not stand-
ardised, and follow-up was absent from 
many of the studies. In the review, most 
studies compared participants with each 
other rather than against a standard or 
defi ned passing level. However, compar-
ing students to others for clinical com-
petency licensing tests, which aim to en-
sure that candidates are safe to practice 
is unacceptable156, 164. Assessing the qual-
ity of CPR-D performance will reguire 
qualifi ed studies with well-defi ned study 
populations, standardised study set-
tings, and clearly and fully expressed, 
comparable outcomes.29, 81, 154. 
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Performance-based assessment
Performance-based assessment is not a 
new concept; one has to demonstrate to 
an examiner and be observed while per-
forming the task being certifi ed. Mill-
er169 proposed a framework for clinical 
assessment which progresses thorough 
four levels: knows, knows how, shows 
how and does. This same framework 
can serve in the assessment of any set of 
skills. Students and professionals could 
be assessed at the four levels identifi ed 
in Miller’s pyramid, and appropriate as-
sessment instruments should be select-
ed for each level, Figure 2 shows. 
Objective Structural 
Clinical Examination
Harden and Cleeson introduced the idea 
of the Objective Structural Clinical Ex-
746 
ref.
593 studies excluded: 
Non adult CPR (e.g. trauma, neonatal 
resuscitation, ﬂuid resuscitation, etc.)
153 references
141 studies excluded: 
Not randomised
No educational intervention
No assessment of performance
No control group
No evaluation method
14 references
11 references
1. Ancestry search: 10 studies
2. Manual search: 1 study
3. Search by authors’ names: 
25 references
Resuscitation or
Heart arrest or
Sudden cardiac death or
Ventricular ﬁbrillation 
40 481 references
Clinical competence or
Mental competency or
Task management and 
analysis 
16 221 references
Figure 1. Flowchart of the search strategy162 
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TRIAL 
(ref. 
number) 
METHODS INTERVENTION PARTISIPANTS 
NO. OF 
SUBJECTS
 
FOLLOW 
UP OUTCOMES
VALIDITY 
SCORE
(1-5)
144. Jansen 
JMJ. et al. 
1997
Pre-test and 
post-test 
Check-list, 
printout
CPR instruction General practitioners 71 None
CPR 
performance, 
comparison 
between 
three scoring 
methods
4
(g, h, k)
160. Ward P. 
et al. 1997 
Post-test
Check-list, 
printout
CPR instruction
Comparison of 
two check-lists
Medical 
students 169
2 
months
CPR 
performance, 
retention of 
skills
3
165. Handley 
AJ et al. 
2003
Pre-test and 
post-test
Printout
CPR instruction Nurses 36 None CPR-D performance
4
(a, e, g, 
h, j)
131. Donnelly 
PD 1998 
et al. 
Post-test 
Video, 
printout
CPR instruction Laymen 42 6-8 months
CPR 
performance, 
retention of 
skills
4
(g, h, k)
136. Todd K. 
et al. 1998
Post-test 
Check-list, 
printout, 
questionnaire
CPR instruction 
Video vs. 
traditional
Medical 
students 91
2-6 
months
CPR 
knowledge, 
attitudes and 
performance
5
(a, c, d, e, 
j, k)
140. Todd K. 
et al. 1999
Post-test
Printout, 
check.-list, 
questionnaire
CPR instruction
Video vs. 
traditional
Laymen 107 2 months
CPR 
knowledge, 
attitudes and 
performance
5
(a, b, c, d, 
e, i, j, k)
123. Schwid 
HA. et al. 
1999
Post-test 
Video, check-
list
CPR instruction 
Computerized 
simulation vs. 
textbook
Anaestesia 
residents and 
faculty
45 10-11 months
CPR-D 
performance
3
124. 
Atkinson et 
al. 1999
Post-test 
Printout
CPR instruction 
Video vs. 
traditional vs. 
telephone
Laymen 38 None CPR-D performance
3
(e,f)
137. 
Liberman M 
et al. 2000
Post-test 
Video, 
printout
CPR instruction 
Video vs. 
traditional
Nursing 
students 61 None
CPR-D 
performance
4
(j)
132. Assar D 
et al. 2000
Post-test
Test-sheet
CPR instruction
Staged 
teaching vs. 
traditional
Laymen 495 None CPR performance
4
(c, e, g, 
h)
166. 
Batcheller 
AM. et al. 
2000 
Post-test 
Check-list, 
printout, 
questionnaire
CPR instruction
Video vs. 
traditional
Laymen 202 None
CPR 
performance
Self-rated 
conﬁ dence
4
(e, g, h, 
k)
133. 
Donnelly P. 
et al. 2000
Post-test 
Video, 
printout
CPR instruction
Comparison of 
three methods
Laymen 250 6 months
CPR 
performance, 
retention of 
skills
3
(g, h)
141. 
Chamberlain 
D. et al. 
2001
Pre-test, 
post-test
Video, 
printout, 
check-list
CPR instruction
Staged 
teaching vs 
CPR instruction
Laymen 495 None
CPR 
performance, 
retention of 
skills
4
(c, e, g, 
h)
119. Wik et 
al. 2001
Standardized 
desing Computer Paramedic 35 None
CPR-D 
performance, 
ideal 
performance 
deﬁ ned
4
(e,g,h)
134. 
Chamberlain 
D. et al. 
2002
Post-test
Video, 
printout, 
check-list
CPR instruction
Staged 
teaching vs. 
traditional
Laymen 166 6-9 months
CPR 
performance, 
retention of 
skills
3
(c, e, f)
79. Wik L. 
et al. 2002
Pre-test, 
post-test
Standardized 
desing
Computer Laymen 35 6 months
CPR 
performance, 
ideal 
performance 
deﬁ ned
4
(i)
Table 4. Methodology and outcomes of the studies included in the rewiev162.
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amination (OSCE)170–171. The key feature 
of the OSCE is that each student per-
forms in fi ve-minute stations the same 
series of tasks and receives a grade based 
on a standardised scoring schema172–174. 
OSCE is now considered the prototype 
of performance-based assessment and 
has proved to be a valid and reliable 
method of testing the practical skills of 
students. OSCE remains unchallenged 
in its position as the assessment instru-
ment for the levels in Miller’s pyramid169.
TRIAL 
(ref. 
number) 
METHODS INTERVENTION PARTISIPANTS 
NO. OF 
SUBJECTS
 
FOLLOW 
UP OUTCOMES
VALIDITY 
SCORE
(1-5)
135. Celenza 
T. et al. 
2002
Survey, post-
test
Check-list, 
printout
CPR instruction Laymen 100 -
CPR 
knowledge 
and 
performance, 
retention of 
skills
3
(g, k)
145. Swor R. 
et al. 2003
Post-test 
check-
list, video, 
questionnaire
CPR instruction
Chest 
compression 
vs. traditional
Laymen 74 3 months
CPR 
performance, 
knowledge 
and attitudes
5
(a, b, c, e, 
g, k)
139. 
Woollard M 
et al. 2003
Post-test
Video
Compression-
only vs. 
standard 
telephone CPR 
instructions
Laymen 59 None CPR performance
4
(f, g, h, 
i, j)
142. Smith 
A. et al. 
2004
Post-test
Video, 
printout
CPR instruction
Staged 
teaching vs. 
traditional
Laymen 495 6 - 12 months
CPR 
performance, 
retention of 
skills
3
(e, f, g)
151. Wik L. 
et al. 2003
Pre-test, 
post-test
Video, 
printout
CPR instruction Laymen 104 13 months
CPR-D 
performance, 
retention of 
skills
4
(e, g, h, j)
138. Handley 
AJ et al. 
2003
Post-test
printout, 
check-list
CPR instruction,
traditional Nurses 36 None
CPR-D 
performance, 
retention of 
skills
4
(i)
143. Castrén 
M. et al. 
2004
Post-test
Check-list
CPR instruction
Comparison 
between 
instructors
Laymen 38 2-3 weeks
CPR-D 
performance
3
(d, h, j)
167. Callejas 
S et al. 
2004
Post-test
Video, 
photopgraph
Deﬁ brillation 
instruction
Video vs. 
untrained 
group
Laymen 256 None Deﬁ brillation performance
3
(e, h)
168. de 
Wries W. et 
al. 2005
Audio data Deﬁ brillation instruction Laymen 127
11 
months
Deﬁ brillation 
performance, 
retention of 
skills
3
(d, g)
Methodology of the studies included in the review and outcomes of these trials. The RCTs were assessed and classifi ed using 
the Best Evidence Medical Education (BEME) Coding sheet for educational quality of studies (range 1 = low, 5 = high) a 
= randomization method, b = fl ow chart, c = power analysis, d = blinding, e = standardized design, f = demographic and 
background data, g = ideal performance defi ned, h = ineffective performance defi ned, i = follow up clarifi ed, j = confi dence 
intervals, k = reliability calculated.
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Since its inception in the 1970s, 
OSCE has become popular and is now 
part of the US Medical Licencing Ex-
amination for all United States medical 
graduates,177 and in more recent years 
has been increasingly utilised to assess 
students of nursing and other health 
professions. This growing utilisation has 
led to a debate within the literature per-
taining to the optimal use of OSCE as an 
assessment tool. The three principal uni-
versities in Dublin conducted a project to 
implement and evaluate a competence 
assessment tool for use among nurs-
ing students and their assessors while 
on clinical placements. The survey data 
reveal generally positive attitudes to the 
structure of the tool and positive experi-
ences of its operation in practice. How-
ever, respondents indicated dissatis-
faction with the amount of time spent 
completing the assessment tool and 
the amount of preparation needed to 
cmplete the assessment process171, 178. 
A number of other universities are al-
so currently using a modifi ed OSCE as 
a tool for formative and summative as-
sessment, as a learning resource, and to 
identify gaps and weaknesses in clini-
cal skills. The literature contains many 
publications about the procedure of set-
ting performance standards that permit 
the comparison of groups with different 
levels of knowledge and skills151–152, 156, 166, 
174–176. 
The OSCE has served mainly as a 
robust framework with which to assess 
students’ practical competence. It can 
be used for both formative and sum-
mative purposes; to provide feedback to 
students and staff; and for certifi cation, 
revalidation and progress171. Much re-
search has focused on its reliability and 
potential in different disciplines and var-
ious groups of medical personnel164, 179–181. 
The number of countries that use the 
OSCE in student assessment is increas-
ing174–176. The OSCE was fi rst adopted in 
North America in a widespread manner. 
It was later widely adopted in the Unit-
ed Kingdom in the 1990s. In addition, 
the principle methods for clinical skills 
assessment in medical schools and li-
censure bodies across the USA, Canada, 
Figure 2. Miller’s pyramid169
does
shows
knows how
knows
Portfolio
OSCE
EMI, CRQ
Essays and MCQ
Multiple-choice questions (MCQ) are 
selected-response tests where a candidate 
selects the response from a small number 
of options.
Constructed-response questions (CRQ) 
are questions requiring the candidate to 
generate an answer.
Essays require candidates to construct a 
long written response to a question.
The extended matching item (EMI) test 
tests not only knowledge, but also its 
application to clinical decision making, 
and portfolios are collections of papers and 
other forms of evidence that learning has 
taken place.
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Australia, New Zealand and other coun-
tries is the OSCE. 
Standard setting
To promote learning, assessment should 
be formative. Students should learn from 
tests and receive feedback on which to 
build their knowledge and skills. The key 
issue for any tests is the clear focus of 
the assessment; the test is planned based 
on the learning objectives, test formats 
are selected for the competencies to be 
tested (validity), sampling is adequate, 
clinical competencies are inconsistent 
across the different tasks, and tests re-
quire many examiners (reliability). It is 
also recommended that the end point 
be defi ned and appropriate standards be 
set in advance. A clear standard must 
be defi ned and set for each test item, 
and the minimum standard acceptable 
should be defi ned before the test80–81, 182.
Tests for competence should be 
structured for each speciality in order 
to provide coverage for the entire pro-
fession154. Standard setting is important 
to assure the public that licence and cer-
tifi cate holders possess the skills and 
knowledge necessary to perform safe 
and effective patient care183–184. Standard 
setting is always a judgement process, 
and performance standards are meth-
od dependent. For tests of professional 
competence, the most important aspect 
of validity is content validity. The frame-
work can be either norm-referenced (the 
standard is based on the performance of 
a selected group) or criterion-referred 
(the standard is defi ned with regard to 
an acceptable specifi c measure of per-
formance)185. 
The Angoff procedure80–81, 185–186 is 
a widely used and well-defi ned meth-
od that can serve to set standards for 
physical skills (SP) examination check-
lists used to score cases in SP examina-
tions. The Angoff procedure is a promi-
nent example of a test-centred assess-
ment method, where hypothetical deci-
sions based on test content serve to de-
rive a standard. In this labourious meth-
od, panelists or experts are asked to es-
timate the number of examinees who 
would receive credit for a particular item 
(e.g. estimate the percentage of partici-
pants who would have each item of the 
clinical skills checklist correct). These 
estimates of different experts are aver-
aged over every checklist item in order to 
calculate a standard cut-off point as an 
average of these estimations. Thus, the 
rating can be considered independent 
and can serve to assess different kinds 
of groups183. 
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3. AIMS OF THE THESIS
The aims of this study were to gain 
knowledge of the CC guidelines for CPR 
implementation in Finnish primary and 
secondary care and to study possible 
changes in resuscitation practices, es-
pecially concerning early defi brillation. 
Another aim is to obtain more focused 
knowledge of nurses’ and students’ at-
titudes towards guideline implementa-
tion and nurses’ and students’ ability 
to implement the guideline recommen-
dations in clinical practice. The nation-
al guidelines 2002 include substantial 
changes to previous practices in cardi-
opulmonary resuscitation (e.g. defi bril-
lation training for non-physician staff 
is strongly recommended). Addition-
ally, few medical professionals/nurses 
and nursing students adhere to cardi-
opulmonary resuscitation guidelines in 
clinical practice, and the infl uence of 
guidelines is often known to have only 
a limited impact on the behaviour of car-
egivers. 
This study aims specifi cally to examine:
1 The implementation of the CC guide-
lines for CPR in Finnish health cen-
tres (I).
2 The CPR-D skills of nurses and nurs-
ing students in specifi c hospitals and 
institutions (II, III).
3 Medical and nursing students’ and 
nurses’ attitudes towards CC guide-
lines for CPR and CPR-D (IV-V). 
4 The CPR-D skills of nurses after dif-
ferent CPR-D education (VI).
40
Current Care Guidelines for Cardiopulmonary Resuscitation
4. MATERIALS 
AND METHODS 
The data of the studies were collected 
from four different groups of health care 
workers: physicians, nurses, and medi-
cal and nursing students. The purpose 
of using these different groups of par-
ticipants was to gain knowledge of the 
CC guidelines for CPR implementation 
in Finnish primary and secondary care, 
as well as more focused knowledge of 
nurses’ and students’ attitudes towards 
guideline implementation and the abil-
ity of nurses and students to implement 
the guideline recommendations in clini-
cal practice. The study was conducted as 
six individual studies, which are briefl y 
described in Table 5.
4.1 IMPLEMENTATION OF 
CC GUIDELINES FOR CPR IN 
PRIMARY HEALTH CARE (I)
In Finland, municipal health centres 
(N = 279) are responsible for the pub-
lic health care of a population of 5.2 mil-
lion (2004 estimate). Most health cen-
Study I II III IV V VI
Design Cross-
sectional 
mail survey
Controlled 
trial, OSCE
Controlled 
trial, OSCE
Survey Survey Randomised 
controlled 
trial, OSCE
Framework All public
Finnish 
health 
centres, 
capacity 
of 24 000 
beds
Finnish 
hospital, 
capacity of 
16 wards 
and 437 
beds and 
Swedish 
university 
hospital, 
capacity of 
80 wards 
and 1820 
beds
Finnish 
institution 
of higher 
education, 
Faculty 
of Health 
Care and 
Nursing. 
Swedish 
university, 
Department 
of Health
Finnish 
university,
medical 
faculty 
and 
Finnish 
institution 
of higher 
education, 
Faculty 
of Health 
Care and 
Nursing 
Finnish 
hospital,
capacity 
of 8 wards 
and 152 
beds
Finnish 
nursing 
home, 
capacity of 
600 beds
Participants 183 head 
physicians
150 nurses 
from two 
hospitals
40 nursing 
students 
from two 
nursing 
institutions
71 fourth-
year 
medical 
students, 
56 ﬁ nal-
year 
medical 
students, 
and 76 
ﬁ nal-year 
nursing 
students 
297 nurses 
in 2003, 
and 199 
in 2007 
from a 
secondary 
hospital
56 nurses 
working in 
a nursing 
home
Table 5. Brief description of the individual studies comprising the present thesis. 
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tres (220) have their own hospitals, with 
total bed capacity of 24 000. In the serv-
ice area of the municipality, health cen-
tre services can be provided in several 
locations. The aim of this study was to 
assess possible changes in resuscitation 
practices in primary care settings, es-
pecially concerning early defi brillation, 
two years after the publication of the CC 
guidelines for CPR.
Participants
A survey was mailed to the chief physi-
cians of every health centre in Finland 
(N = 279).
Data collection
A survey questionnaire mailed to the 
health centres in May 2004, two years 
after the publication of the national re-
suscitation guidelines. The question-
naire was followed as necessary by a re-
minder. The addressees were asked to 
answer the questionnaire themselves 
or to forward the questionnaire to the 
person in charge of resuscition train-
ing and equipment in the health cen-
tre. The data were collected using a sur-
vey based questionnaire. The question-
naire focused on possible changes in 
practice and included questions about 
implementation of the guidelines. One 
the most important measures included 
the use of AEDs and defi brillation per-
formed by nurses.
The questionnaire consisted of a 
number of detailed questions focus-
ing on current cardiopulmonary resus-
citation practices in the health centres 
and on cardiopulmonary resuscitation 
training after publication of the nation-
al guideline 2002. The questionnaire 
contained a total of 104 questions about 
demographic and background data (7 
questions), BLS skills and training (11 
questions), ALS training (10 questions), 
training equipment at the health cen-
tre (4 questions), supervision of compe-
tence (4 questions), organisation of re-
suscitation training (8 questions), recog-
nition of cardiac arrest alarms and BLS 
(13 questions), defi brillation (10 ques-
tions), ALS (10 questions), instructions 
and guidelines (8 questions), data col-
lection and ethical issues (19 questions) 
(Appendix 1). 
The questionnaire also included 
the Attitude towards Guidelines Scale 
(AGS)96–97. Which has been developed 
to assess perceived barriers to and fa-
cilitators of guideline implementation 
as well as validity and reliability. The 
instrument consists of seven subscales, 
each of which contains two items. Each 
of the items was measured with a sub-
scale of two questions: general attitude, 
usefulness, reliability, lack of individual 
or team competence, lack of organiza-
tional competence, impracticality and 
availability. The questions were pre-
sented using a seven-point Likert scale186 
ranging from totally disagree to totally 
agree (1 = totally disagree, 2 = somewhat 
disagree, 3 = slightly disagree 4 = neither 
agree nor disagree, 5 = slightly agree, 
6 = somewhat agree, 7 = totally agree). 
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Participants rated their agreement with 
each item on a seven-point Likert scale 
and the Likert score was the sum of re-
sponses from several Likert items, (Ap-
pendix 1).
4.2 CPR-D SKILLS OF 
NURSES (II)
The Finnish hospital was planning to 
launch an educational programme to 
enhance the quality of in-hospital CPR. 
Swedish hospital has analysed and re-
corded in-hospital resuscitations regu-
larly, and since 1996 have focused ef-
forts on impairing opportunities for bet-
ter survival rates from in-hospital CA. 
Many AEDs have been distributed in 
wards, and all nurses are re-trained at 
least once a year. The hospital has re-
ported excellent results from in-hospi-
tal resuscitations. The aim of this study 
was to assess the CPR-D skills of nurses 
in both Sweden and Finland, and to fa-
cilitate the development of educational 
programmes in Finland. 
Participants
The study group consisted of 110 nurses 
from 11 wards in Finnish hospital and 40 
nurses from 13 wards in Swedish univer-
sity hospital. The characteristics of par-
ticipants appear in Table 1 of Study II.
Study protocol
The training curriculum in both Sweden 
and Finland are based on the guidelines 
of both the International Liaison Com-
mittee on Resuscitation (ILCOR) and 
the European Resuscitation Council 
(ERC). The educational programmes 
were analysed in detail by reading the 
curriculum and interviewing the teach-
ers in the participating hospitals. The 
nurses were working at their normal 
tasks in the wards. At the time of the 
test, the head nurse asked two nurses 
to leave their tasks in order to partici-
pate. Nurses and nursing students par-
ticipated voluntarily and anonymously, 
and the representatives of the institu-
tions agreed to publication of the results. 
The background data on nurses working 
in Finnish hospital and Swedish univer-
sity hospital were collected with a ques-
tionnaire consisting of questions con-
cerning the demographic background 
characteristics of the respondents. 
The skills of the nurses in AED-BLS 
were tested using the OSCE. In the 
OSCE, identical tasks performed by all 
participants in a fi xed time were evaluat-
ed with checklist. An OSCE setting used 
in the study comprised one scenario: a 
case of cardiac arrest with ventricular 
fi brillation (VF) as the initial rhythm. 
The subjects were tested in pairs, each 
pair alone. Just before the OSCE, nurses 
were informed that they would be eval-
uated during their performance. Each 
pair had two minutes to read the instruc-
tions at the OSCE station door before en-
tering the room. In the scenario, a life-
less person (a mannequin) in simulated 
VF was lying on the fl oor when the pair 
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entered the room. A defi brillator, a ven-
tilation mask and an oxygen supply were 
available at the door. The nurses were 
allowed to use the defi brillator they had 
on their ward. A clothed mannequin and 
two anaesthesiologists as observers were 
waiting inside. The pair had fi ve minutes 
to perform the task. One of the investi-
gators was playing the eyewitness and 
recording the time. The other was able 
to move freely around the scene while 
recording items on the checklist. 
A skills checklist consisting of 49 
items was used to grade each pair. The 
dichotomous checklist contains the ba-
sic life support skills used by Brennan 
and colleagues156, with the addition of 
defi brillation to the list. The steps evalu-
ated included recognising of unrespon-
siveness and possible cardiac arrest, 
calling for help, moving the patient to 
an open place, opening the airway, cor-
rectly positioning the electrode pads, 
elapsed time from activation of the de-
vice to initial AED analysis, delivering 
the schock safely when needed, deliv-
ering technically correct compressions 
and infl ations with the correct frequency 
and sequence, and reporting the event to 
professionals arriving on the scene (Ap-
pendix 2 a). 
Non-technical groupwork skills were 
defi ned as secondary learning outcomes. 
Descriptions about expected perfor-
mance were written in advance of ev-
ery skill in order to help the assessors 
to standardise their judgements. The 
data about non-technical groupwork 
skills were collected using an instru-
ment constructed according to recom-
mendations included in the Anaesthe-
tists’ Non-Technical Skills ANTS147. The 
checklist consisted of nine items, name-
ly task management (four items), team-
work (two items), situation awareness 
(two items), and total performance score 
(one item). The skills were assessed us-
ing a fi ve-point scale (1 = not attempt-
ed, 2 = weak, 3 = neutral, 4 = good, 5 = 
excellent) (Appendix 2 b). 
4.3 CPR-D SKILLS OF 
NURSING STUDENTS (III)
The CPR-D skills of newly qualifi ed 
nurses in institutions in Sweden and 
Finland located near previously stud-
ied hospitals in these two countries were 
assessed using an OSCE. In the Swed-
ish university and Finnish institution of 
higher education, the CPR training cur-
riculum follows the national guidelines 
in two countries, their guidelines based 
on international guidelines. The aim of 
this study was to assess the CPR-D skills 
of nursing students.
Participants
A total of 60 nursing students from 
two nursing institutions participated 
in the study; a Swedish university, ed-
ucating 60 registered nurses annually, 
and a Finnish polytechnic (a University 
of Applied Sciences, Finland), educat-
ing 160 nurses annually (90 beginning 
in September and 90 in January). One 
group of all fi nal-year students from 
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both institutions was recruited for the 
study. The study group consisted of the 
Swedish group (n = 30) and the Finn-
ish group (n = 30), (N = 60 in total). 
Students who had previous nursing ed-
ucation or had worked as volunteers in 
emergency units were excluded from 
the study. In Sweden, the class consist-
ed of 34 students, of whom 88.0% (30, 
26 women and 4 men, mean age 31.0 
years, range 21–48) were tested. Four 
students were excluded according to 
previously set criteria. In Finland, the 
class consisted of 40 students, of whom 
75.0% (30, 28 women and 2 men, mean 
age 25.4, range 21–41) were tested; and 
ten students were excluded. 
Institution Guideline First year  Second year Third year Total hours
Swedish 
university,
Department 
of Health
Swedish 
group
National 
guidelines 
from the 
Swedish 
Society of 
Cardiology
Basic CPR 
1 h lecture
2 h hands-
on training 
session
CPR at hospital 
with two-
rescuer
Mouth-to-mask 
ventilation, 
oxygen and 
suction
1 h lecture
2 h hands-on 
training session
CPR-D at 
hospital with 
two-rescuers 
Mouth-to-mask 
ventilation, 
oxygen and 
suction, and 
deﬁ brillation 
with AED
1 h lecture
2 h hands-on 
training session
9 h
Finnish 
institution 
of higher 
education,
Faculty of 
Health Care 
and Nursing
Finnish 
group
National 
Current Care  
guidelines 
from the 
Finnish 
Medical 
Society of 
Duodecim
Basic CPR
Mouth-
to-mouth 
ventilation
1–2 h lecture
2 h hands-
on training 
session
CPR-D at 
hospital with 
two-rescuers: 
adult and child
Mouth-to-mask 
ventilation, 
deﬁ brillation 
with AED, adult 
and child
1–2 h lecture
2 h hands-on 
training session
CPR-D at 
hospital with 
two-rescuers: 
adult and child
Mouth-to-mask 
ventilation, 
deﬁ brillation 
with AED, adult 
and child
1-2 h lecture
2 h hands-on 
training session
Voluntary 
alternative 
studies (3-4 h)
6–8 h+
(voluntary 
studies 
3-4 h)
= 6–12 h,
median 9 h
Table 6. CPR training curriculum for nursing students at Swedish university 
and at Finnish institution of higher education.
45
Study protocol
The two institutes were chosen, because 
the nurses in the Swedish university hos-
pital possess good CPR-D skills and the 
hospital has reported excellent results of 
in-hospital resuscitation. With these re-
sults, we sought to analyse how much 
of the intergroup differences in CPR-D 
skills could be attributed to factors other 
than the CPR-D training received in the 
hospital. These differences may originate 
from the basic education in the nursing 
institutions within the same area; hos-
pitals in both countries usually recruit 
nurses from the nearest nursing school. 
The training curriculum follows the 
national guidelines in both countries. 
The guidelines are based on the guide-
lines of both the International Liaison 
Committee on Resuscitation (ILCOR) 
and the European Resuscitation Coun-
cil (ERC). In both of the institutes, the 
CPR-D education programme for nurs-
es contains courses in resuscitation over 
a three-year period. The educational 
programmes were analysed in detail by 
reading the curriculum and interview-
ing the teachers (Table 6). 
Teachers of the institutions were in-
formed about the testing days in ad-
vance. Students were tested randomly 
and had no a priori knowledge of the top-
ic or nature of the test. They participated 
voluntarily and anonymously, and the 
institutions agreed to publish the results.
The background data on nursing 
students from Finnish institution and 
Swedish university was collected with a 
questionnaire. Identical OSCE settings 
were used in both countries. The OSCE 
setting was determined using a single 
scenario: cardiac arrest with ventricu-
lar fi brillation (VF) as the initial rhythm. 
Students were tested in pairs, one pair 
at a time. An OSCE- list was used to col-
lect data on the CPR-D skills of nursing 
students; a dichotomous checklist con-
sisting of 49 items focused on AED-BLS 
skills (Appendix 2 a). Data on non-tech-
nical groupwork skills were also collect-
ed using a checklist consisting of nine 
items, The skills were assessed using a 
fi ve-point scale (1 = unattempted, 2 = 
weak, 3 = neutral, 4 = good, 5 = excel-
lent), (Appendix 2 b). 
To increase the reliability of the 
testing, the same examiners tested the 
Swedish and the Finnish students. There 
were three examiners in the room: two 
assessed CPR-D performance accord-
ing to the OSCE checklist, and one was 
served as an eyewitness recording time. 
The examiner discussed any possible 
differences in observations after every 
tested pair in order to reach consensus. 
In Finland, the scenarios were also re-
corded with a videocamera. 
4.4 STUDENTS’ ATTITUDES 
TOWARDS CC GUIDELINES 
FOR CPR AND CPR-D (IV)
Finnish BLS and defi brillation educa-
tion is based on the CC guidelines for 
CPR. The aim of this study was to as-
sess possible changes in students’ atti-
tudes towards CPR guidelines over their 
academic years.
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Participants
A group of fourth-year medical students 
in medical faculty at Finnish universi-
ty participated in piloting the question-
naire. The fi nal version of the modifi ed 
questionnaire was mailed to 100 sixth-
year medical students from the medical 
faculty at theUniversity of Helsinki, and 
120 fourth- year nursing students from 
Finnish institution.
Study protocol
The data on medical and nursing stu-
dents’ attitudes towards cardiopulmo-
nary resuscitation and current practice 
guidelines were collected using an elec-
tronic questionnaire developed by the 
authors. A reminder was sent via e-
mail one week later. A pilot question-
naire concerning beliefs and attitudes 
was distributed to students just prior 
to a lecture. Students answered anon-
ymously, and the completed question-
naires were collected from the partici-
pants. The questionnaire consisted of 
fi ve questions concerning the demo-
graphic background characteristics of 
the respondents, and nine items con-
cerning CPR-D, which were asked in 
two or three different formulations (= 
26 questions). After statistical analyses 
(Cronbach’s alpha), the questionnaire 
was modifi ed to improve its reliability. 
Questions concerning attempted CPR-
D were excluded. Questions concerning 
each student’s ability to work as a mem-
ber and leader of a resuscitation team 
as well as anxiety towards defi brillation 
were added to the fi nal version of the 
questionnaire.
The fi nal version of the electronic 
questionnaire, contained 5 questions 
about demographic and background da-
ta, 27 about beliefs and attitudes toward 
CPR-D, and 14 questions concerning at-
titudes towards CC guidelines for CPR 
(the Attitude towards Guidelines Scale 
(AGS) by Elovainio and colleagues)97, 186. 
Students answered anonymously, and 
the completed questionnaires were re-
turned electronically. The questions 
were presented using a seven-point Lik-
ert scale186 ranging from totally disagree 
to totally agree (1 = totally disagree, 7 
= totally agree) (Study IV, Tables 1–15) 
(Appendix 3).
4.5 NURSES’ ATTITUDES 
TOWARDS CC GUIDELINES 
FOR CPR AND CPR-D (V)
Finnish hospital was planning to launch 
an educational programme to enhance 
the quality of in-hospital CPR. The tim-
ing of the study was chosen to determine 
the baseline before this educational in-
tervention. The aim of this study was to 
assess possible changes in nurses’ atti-
tudes towards CC guidelines for CPR 
and defi brillation during arrests as a 
result of education.
Participants
The sample consisted of all nurses work-
ing in a medium-size secondary hospi-
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tal in Southern Finland, which is part 
of the Helsinki University Central Hos-
pital (HUCH) and the Hospital Dis-
trict of Helsinki and Uusimaa, Finland 
(8 wards, 152 beds). The study groups 
consisted of 297 / 361 (82.2 %) nurses 
in 2003 and 199 / 361 in 2007 (55.1%) 
working in patient wards in internal 
medicine, surgery, paediatrics, gynae-
cology and obstetrics, and geriatrics. 
Study protocol
The AED-BLS provider course were con-
ducted according to the ERC guidelines 
for all health care personnel except the 
physicians in the hospital. The Finnish 
Red Cross trained the instructor, who 
was also ERC approved. Each half-day 
of courses consisted of skill demon-
strations and hands-on practice during 
which the participants were instruct-
ed to practice in pairs, after attending 
a minimal number of lectures. Leader-
ship education was not included. The ed-
ucation was provided to groups of six 
to eight participants with a mannequin 
and AED. Each candidate received in-
dividual feedback on his or her CPR-D 
performance.
The data collection was carried out in 
two parts. The data on nurses’ attitudes 
towards CPR-D and the current cardiop-
ulmonary resuscitation guidelines were 
collected with self-administered ques-
tionnaires in 2003 and 2007 (Appendix 
4). Questionnaires were emailed to the 
hospital, and later printed and distrib-
uted to all nurses working in the hospi-
tal. Nurses answered anonymously, and 
the completed questionnaires were col-
lected from the wards and returned by 
mail. One reminder was sent in both 
years. The author developed the ques-
tionnaire by to investigate attitudes. 
It contained 6 questions about demo-
graphic background, 9 about education-
al background, and 33 attitudes-relat-
ed items, totalling 48 items. The ques-
tionnaire also included a validated AG 
Scale by Elovainio and colleagues. 1999 
(12 questions)14, 96–97. Each of the items 
was measured using a subscale of two 
questions: general attitude, usefulness, 
and reliability, lack of individual or team 
competence, lack of organizational com-
petence, impracticality and availability. 
Responses to negatively keyed questions 
were reversed so that the higher scores 
expressed more positive attitudes. The 
questions were presented using a seven-
point Likert scale186 ranging from total-
ly disagree to totally agree (1–7). (Ap-
pendix 4).
4.6 CPR-D SKILLS AND 
CPR EDUCATION (VI)
Finnish nursing home is a part of second 
largest caring institution for the elderly 
in Finland. No AEDs were available in 
the institution, and the participants, hav-
ing received no previous CPR-D train-
ing were therefore chosen for the study. 
The Finnish Medical Society Duodecim 
has developed an e-learning programme 
based on the CC guidelines for CPR. The 
aim was to study the CPR-D skills of nurs-
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es after varied CPR-D education. 
Participants
Nurses (n = 56) working in a nursing 
home volunteered for the study and were 
randomised into three groups: 16 nurs-
es were participated into a traditional 
small group CPR-D course, 20 nurses 
followed the e-learning course, and 20 
nurses served as the control croup. 
Study protocol
The background data from nurses in a 
geriatric hospital were collected with 
a questionnaire. Nurses working in a 
nursing home were randomised into 
three groups (Figure 3). A Finnish Re-
suscitation Council instructor held a 
single small-group CPR-D course for 
16 nurses (traditional group) and 20 
nurses participated in the internet-
based CPR-D course (internet group). 
A third group with no specifi c training in 
CPR-D served as the control group (con-
trol group). The internet-based CPR-D 
course, based on the national guidelines, 
was published two months before the 
study. 
A certifi ed trainer held a four-hour 
Finnish Resuscitation Council-approved 
traditional CPR-D course to for the 16 
nurses in the traditional group. The 
nurses were divided into two groups, 
and each pair had its own mannequin 
and AED. The training began with a 
theoretical session (30 min) followed 
by several hands-on sessions during 
which the participants were instructed 
to practice in pairs with a mannequin 
and an AED training defi brillator (Laer-
CPR-D EDUCATION
Geriatric hospital
Participants N = 56
R   A   N   D   O   M   I   S   A   T   I   O   N
Control group
20 nurses
No CPR-D training
   
    
OSCE 
     
Evaluation questionnaire
(Opinions, attitudes) 
  
Traditional group
16 nurses
Group-based CPR-D
education 4 hours
*teaching session
*several hands on sessions 
(With a mannequin Anne and an 
AED training deﬁbrillator)
OSCE after 2 weeks of education
Evaluation questionnaire
(Opinions, attitudes about educa-
tion methods) after 2 weeks of 
education
Internet group
20 nurses
Internet-based CPR-D education
10–15 minutes
(www.duodecim.ﬁ/koulutus, 
 www.terveysportti.ﬁ)
Spontaneous study by internet 
websites
OSCE after 2 weeks of education
Evaluation questionnaire
(Opinions, attitudes about educa-
tion methods) after 2 weeks of 
education
Figure 3. The ﬂ ow-chart of Study VI
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dal Medical Corporation®) with self-ad-
hesive defi brillation pads.
The internet-based CPR-D course 
was carried out as a self-directed study. 
The course began with a case or ques-
tion intended to reveal possible gaps be-
tween the learner’s current and need-
ed knowledge in order to motivate the 
learner. The theoretical content of the 
course was divided into three stages: 
content by multimedia (video clips and 
pictures), a short written explanation of 
the multimedia, and links to the data-
bases thereby providing additional in-
formation as needed. The interactive 
part of the course was carried out using 
questions about the content pages, and 
correct answers were provided. Comple-
tion of the interactive part took approxi-
mately 15–30 min. The nurses had free 
access to the training content and were 
encouraged to re-visit the site as often 
as they liked. 
An OSCE was performed two weeks 
after the traditional course for all groups, 
and although the participants knew they 
would be tested, the observers were 
nevertheless blinded to the educational 
methods. The study used identical OSCE 
settings for all groups. The OSCE set-
ting was determined using one scenario: 
cardiac arrest with ventricular fi brilla-
tion (VF) as the initial rhythm. Nurses 
were tested in pairs, one pair at a time. 
An OSCE list, a dichotomous checklist 
consisting 49 items focuses on AED-BLS 
– skills, was used to collect data on the 
CPR-D skills of nursing students. The 
data on non-technical groupwork skills 
were collected using the checklist con-
sisting of nine items, The skills were as-
sessed using a fi ve-point scale (1 = unat-
tempted, 2 = weak, 3 = neutral, 4 = good, 
5 = excellent) (Appendix 2 b). The cor-
rect checklist items were defi ned as pri-
mary learning outcomes, and the group-
work skills were defi ned as secondary 
learning outcomes (Appendix 2 a). 
4.7 STATISTICAL METHODS
The authors performed statistical analy-
sis using by SPSS 12.0, 13.0 or 17.0 soft-
ware. Descriptive statistics of continuous 
variables served as the mean (Studies I, 
II, III, IV, V and VI), median (Study VI), 
and range (Studies I, II and VI). In cal-
culations of confi dence intervals (CI) for 
proportions, we used the modifi ed Wald 
(also called the adjusted) method187–190 
(Studies I, II and V). The modifi ed Wald 
interval provides the best coverage for 
the specifi ed interval when fewer than 
150 samples are available. 
Comparisons of categorical data be-
tween the two groups were performed 
using Fisher’s exact test188, 191 (Study I) 
and the Chi-square (Study I), as ap-
propriate. And for multiple compari-
sons, we used one-way ANOVA with 
the Kruskal-Wallis test (Study IV, V) 
and Mann Whitney U-test (Study IV) 
when appropriate. A P-value of less 
than 0.05 was considered statistically 
signifi cant. In comparisons of contin-
uous data between the two groups, we 
used the paired and unpaired T-test as 
appropriate (Studies II, III and V). Cor-
relation between the clinical checklist 
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and groupwork skills was tested using 
Spearman Rank Correlation192 (Studies 
II, III, V and VI). Differences in attitudes 
between 2003 and 2007 were calculat-
ed using analysis of variance (ANOVA) 
(Study V). 
Factor loading193 (Study IV) was 
calculated using Principal Component 
analysis without rotation186–187 (SPSS 
12.0 and 13.0 SPSS Inc., Chicago, IL, 
USA) to examine the underlying con-
structs of the survey instrument in Study 
IV. Five scales were developed according 
to these results (Confi dent CPR-D, De-
fi brillation positive, Defi brillation nega-
tive, Organisation guidelines, and Com-
petence guidelines). 
Exploratory factor analyses using the 
Maximum Likelihood Extraction Meth-
od with the Kaiser Normalisation Rota-
tion Method (rotation converged six it-
erations) was performed to examine the 
underlying constructs of the survey in-
strument in Study V (SPSS 17.0 SPSS 
Inc., Chicago, IL, USA). The question-
naire used in Study V of this thesis con-
sisted of 31 items (48 - background data 
items = 31). Rotation served to render 
the output more comprehensible, which 
facilitated interpretation of the factors. 
Analyses were performed separately. At 
fi rst, three items with lower correlation 
coeffi cients with the components (< 0.3) 
were omitted from the tool. SPSS listed 
the eigenvalues associated with each lin-
ear component (factor). SPSS then ex-
tracted all factors with eigenvalues great-
er than 1.0, which left us with three fac-
tors. The Kaiser rule is to drop all com-
ponents with eigenvalues under 1.0.
The Cattell scree test was also per-
formed in Study V. The Cattell scree 
test plots the components along the X 
axis and the corresponding eigenvalues 
along the Y axis. As one moves to the 
right toward later components, the ei-
genvalues drop. When the drop ceases 
and the curve forms an elbow, the Cat-
tell scree test suggests dropping all fur-
ther components after the one falling the 
elbow. Retaining fi ve factors instead of 
three could therefore be justifi ed. This 
analysis revealed that the initial ques-
tionnaire actually comprised fi ve sub-
scales. These fi ve fi nal factors were la-
belled: attitudes towards CPR-D, posi-
tive attitudes towards guidelines, nega-
tive attitudes towards guidelines, atti-
tudes towards implementation, and at-
titudes towards nurses’ role (Study V, 
Table 1). 
Cronbach’s alpha194 was used to test 
the internal consistency of the checklist, 
as appropriate (Studies II, III, IV, V and 
VI). Cronbach’s alpha will generally in-
crease when the correlations between 
the items increase. For this reason the 
coeffi cient is also called the internal con-
sistency or the internal consistency relia-
bility of the test. Cronbach’s alpha meas-
ures how well a set of items (or variables) 
measures a single, one-dimensional la-
tent construct, which usually requires a 
reliability of 0.70 or higher. In Studies 
II, III and VI, performance data were 
collected using an OSCE checklist with 
a total score range from 0 to 49. The di-
chotomous OSCE checklist includes the 
basic life support skills used by Brennan 
and colleagues156, and defi brillation has 
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been added to the list. This method is 
described in the studies of this thesis. 
In Study II, the reliability of the check-
list was > 0.77 in the Finnish institution, 
and > 0.78 in the Swedish institution. In 
study III, the reliability of the checklist 
was > 0.67 in the Finnish hospital and > 
0.86 in the Swedish hospital. In study V, 
the reliability of the checklist used in the 
secondary hospital was > 0.66 in 2003 
>0.65 and in 2007 and in Study VI, relia-
bility in the geriatric hospital was > 0.77.
In Study IV, the paper question-
naire consisted of questions concern-
ing demographic data and included nine 
main items on CPR-D. Every item was 
enquired using two or three different 
formulations, the total number of ques-
tions being 26. The students were asked 
to answer using a Likert scale form 1 to 
7 (1 = totally disagree, 4 = neither agree 
nor disagree, 7 = totally agree). After sta-
tistical analyses (Cronbach’s alpha), the 
questionnaire was modifi ed to improve 
its reliability. Due to their low reliability 
(Cronbach’s alpha < 0.5), questions on 
attempted CPR-D were excluded.
Five expert CPR-D instructors in both 
Finland and Sweden independently set 
the pre-determined cut-off point using 
the widely used Angoff method (Studies 
II and III)80–81. The Angoff method, in its 
most basic form, is seemingly a very sim-
ple process. A group of experts are each 
asked to (independently) think of a group 
of minimally competent candidates who 
would border on the mastery/non-mas-
tery cut-off. The most typical instruction 
is for judges to think a pool of 100 candi-
dates who would “just barely” meet the 
performance criteria. This method re-
quires the assembly of a group of subject 
matter experts, who are asked to evaluate 
each item and to estimate the proportion 
of minimally competent examinees that 
would correctly perform the item. 
To calculate the Angoff cut-off point 
the experts decided for every point of the 
checklist what percentage of the partic-
ipating nurses would receive credit for 
the particular point. This cut-off score 
then represents the score which the pan-
el estimates a minimally competent can-
didate would receive. For example, 70 
% of participants would open the air-
way properly. The decisions of the differ-
ent experts were then averaged for eve-
ry checklist item. An average was cal-
culated for the estimations, separately 
for each item, as well as for the entire 
test. The Angoff average of 32.47 served 
as the cut-off point and was discussed 
prior to agreement. The Angoff average 
was calculated independently for every 
group and prior to each test. 
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5. RESULTS
5.1 IMPLEMENTATION OF 
CC GUIDELINES FOR CPR IN 
PRIMARY HEALTH CARE (I)
The response rate from the health cen-
tres was 65.6%, and the responses ge-
ographically represented the whole 
country. The chief physicians complet-
ed 57.4% of the forms, other physicians 
completed 20.8%, the head nurses com-
pleted 8.7%, and other nurses complet-
ed 13.1% of the forms. The majority of 
the respondents (96.2%) participated 
in clinical work. Ward capacity repre-
sented 69.2% of the total capacity of the 
health centre hospitals of the country. 
In almost half (48.9%) of health cen-
tres, the resuscitation practice was based 
on no resuscitation guidelines, 40.7% 
used national guidelines, 1.1% used inter-
national guidelines, and 9.3% used oth-
er guidelines. Resuscitation training was 
provided for the staff after publication of 
the national resuscitation guidelines in 
the majority of health centres. Defi bril-
lation training was organised for phy-
sicians, registered nurses and enrolled 
nurses, and in some health centres, for 
non-medical personnel in wards and of-
fi ces (Table 7). Whether the training was 
based on the CC guidelines for resusci-
tation remained unknown. Although, a 
signifi cant change had occurred in re-
suscitation practices, the BLS and ALS 
training was still considered insuffi cient 
in the majority of health centres (69.0% 
and 76.0%, respectively).
BLS Deﬁ brillation ALS lectures ALS hands-on 
(n) % (n) % (n) % (n) % 
Physicians (122) 66.7 (126) 68.9  (120) 65.6 (92) 50.3
Registered 
nurses (157) 85.8 (146) 79.8 (128) 59.9 (115) 62.8
Public health 
nurses (114) 62.3  (79) 43.2 (74) 40.4 (72) 39.3
Enrolled nurses (149) 81.4 (120) 65.6  (84) 45.9 (94) 51.4
Non-medical 
staff in wards (51) 27.9 (17) 9.3 – –
Non-medical 
staff in ofﬁ ces (34) 18.6  (20) 10.9 – –
None (23) 12.6 (29) 15.8 (33) 18.0 (59) 32.2
Resuscitation training of the staff in health centres during the past two years.
BLS = Basic Life Support, includes only chest compressions and artifi cial ventilations. 
ALS = Advanced Life Support, includes the use of invasive airway methods and pharmaceutical therapy. 
Numbers appear as percentages.
Table 7. Resuscitation training of the staff in health centres
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Compared to an identical study per-
formed in 2001, the proportion of health 
centres allowing nurses to perform de-
fi brillation without the presence of a 
physician had increased from 24.0% to 
42.0% (Study I, Figure1). In the event of 
a cardiac arrest occurring in the ward, 
the performer of the fi rst defi brillation 
was likely to be a nurse in 76 of the health 
centres, a physician in 65, and a member 
of ambulance staff in 27. The proportion 
of heath centres with at least one AED 
had increased from 56.0% to 66.0%. The 
use of AEDs and nurse-performed de-
Task performed Nurses
Swedish group
vs. Finnish group
%
n = 54 vs. 110
P-value Nursing 
students
Swedish group 
vs. Finnish 
group
%
n = 30 vs. 30
P-value
3. Addresses the patient and shakes the 
patient’s shoulders
strongly enough 85.7 vs. 6.3 < 0.05 13.3 vs. 46.6 < 0.050
4. Calls or shouts for help without delay 90.5 vs. 75.0 < 0.001 
10. Supports the head and neck while 
moving the patient
86.6 vs. 40.0 < 0.003
11. Moving patient is done within 15 s 20.0 vs. 73.3 < 0.004
13. Feels for breathing with back of his/her 
hand and/or chin 
85.7 vs. 56.3 < 0.05
 
14. Looks for chest movements 100.0 vs. 46.6 < 0.001
20. Opens the cover and switches the 
power on 
95.2 vs. 31.3 < 0.01 100.0 vs. 33.3 < 0.0001
21. Opens the cover and switches the 
power on without delay
76.2 vs. 18.8 < 0.05 60.0 vs. 13.3 < 0.011
 
22. Attaches electrodes/deﬁ brillation pads 
correctly by pressing the electrodes ﬁ rmly, 
leaving no air bubbles under them
47.6 vs. 6.3 < 0.05 100.0 vs. 20.0 < 0.0001
24. Lower electrode 10 cm below left axilla 66.7 vs. 18.8 < 0.001 86.6 vs. 20.0 < 0.0001
38. Notices that the patient’s chest rises, 
and if not, opens airway
81.0 vs. 68.8
 
< 0.05 93.0 vs. 40.0
 
< 0.0052
40. Correct technique for chest 
compressions 
90.5 vs. 68.8  < 0.05
43. Adequate depth of chest compressions 95.2 vs. 37.5 < 0.05
49. Continues CPR-D effectively and 
without interruption
 40.0 vs. 6.6 < 0.015
OSCE score (mean, range), cut-off point 35.1 (12-42) 
vs. 26.2 (7-37)  
< 0.001 32.47 (26-39)
vs. 23.80 (13-35)
 < 0.0001
OSCE, Objective Structured Clinical Examination. Numbers appear as percentages.
Table 8. Comparison of the performance in CPR and deﬁ brillation between nurses and nursing students 
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fi brillation was unassociated with the 
number of beds, the person in charge 
of resuscitation, the availability of a phy-
sician round the clock or the availabil-
ity of staff in the wards. The introduc-
tion of new practices (allowing nurses to 
defi brillate, proving an AED, collecting 
data from resuscitation attempts, and 
offering regular CPR training) recom-
mended in the resuscitation guidelines 
and the impact of the CC guidelines for 
CPR on changes in resuscitation prac-
tices in the health centres was consid-
ered to be moderate. 
5.2 CPR-D SKILLS OF 
NURSES AND NURSING 
STUDENTS (II, III)
Signifi cant differences in the CPR-D 
skills of nurses working in the two hos-
pitals (Study II) and nurses studying 
in the two institutions (Study III) were 
identifi ed in several skills during testing 
with the OSCE. The nurses performed 
better than the students, and the Swed-
ish groups surpassed the Finnish ones.
The mean OSCE score of nurses 
was 35/49 (range 12–42) in the Swed-
ish group and 26/49 (range 7–37) in 
the Finnish group (P < 0.001). Of the 
the nurses in the Swedish group 70.0% 
would have passed the test and 30.0% 
in the Finnish group (Study II, Figure 
1). Statistically signifi cant differences 
were found in activating the alarm (P < 
0.001), setting the lower defi brillation 
electrode correctly (P<0.001), and using 
the correct CPR technique (P < 0.05). 
The Swedish nurses performed clearly 
better in activating the alarm, in activat-
ing the AED and in setting the defi bril-
lation electrodes, as well as in employ-
ing the correct CPR technique (Table 8).
The mean OSCE score of the nursing 
students was 32/49 (range 26–39) in the 
Swedish group and 23/49 (range 13–35) 
in the Finnish group (p < 0.0001). Of the 
students in the Swedish group, 47.0% 
would have passed the test and 13.0% in 
the Finnish group (Study III, Figure 1). 
The CPR-D skills of nursing students in 
both institutes were inadequate accord-
ing to the guidelines for cardiopulmo-
nary resuscitation. Statistically signifi -
cant differences were found in several 
tasks (e.g. in activating the AED with-
out delay (P < 0.01), setting the defi bril-
lation electrodes correctly (P < 0.001), 
setting the lower defi brillation electrode 
correctly (P < 0.001), feeling for pulse 
(P< 0.001), and ensuring that hands are 
off when defi brillating (P < 0.001). The 
Swedish students performed clearly bet-
ter in every task, especially in activating 
the AED and setting the defi brillation 
electrodes) (Table 8).
The time to defi brillation was on av-
erage 109 s in the Swedish group of nurs-
es and 119 s in the Finnish group. No 
statistically signifi cant difference existed 
between the numbers of nurses who suc-
ceeded in defi brillating under 60 s. Only 
half of the Finnish nurses were able to 
defi brillate, whereas all Swedish nurses 
succeeded (P < 0.0001) (Table 9). 
The nursing students from the Swed-
ish group performed defi brillation sig-
nificantly more effectively than did 
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the nursing students from the Finnish 
group. All the Swedish students were 
able to defi brillate successfully, where-
as only 13.3% of the Finnish students 
were successful. Only a few participants 
in both groups succeeded in defi brillat-
ing within 60 s, which is the recommen-
dation in the guideline. The difference 
between the two groups was statistically 
signifi cant (P < 0.0001) (Table 9).
Nurses in the Swedish group had sig-
nifi cantly more effective non-technical 
and groupwork skills than did nurses 
in the Finnish group. The global per-
formance grade in the Finnish group 
was 1.9/5.0 and in the Swedish group 
2.8/5.0 (P < 0.01). Recognition of the 
situation as well as continuous evalua-
tion and prioritising problems, support-
ing others, leadership and co-ordinating 
activities, and vigilance in the situation 
were better in the Swedish nurses. 
The non-technical and groupwork 
skills in nursing students of the Swed-
ish group were signifi cantly more effec-
tive than those of the Finnish group. The 
global performance grade in the Swed-
ish group was 2.9/5.0, and in the Finnish 
group, 2.1/5.0. Swedish students were 
especially more skilled in task manage-
ment. In both studies, skills in leader-
ship and co-ordination were signifi -
cantly more effective amongst nurses 
and nursing students from the Swedish 
group. Good group working skills corre-
lated with high global performance (P < 
0.01) (Table 10).
5.3 STUDENTS’ ATTITUDES 
TOWARDS CC GUIDELINES 
FOR CPR AND CPR-D (IV)
The response rate was 59.1% among 
fourth-year medical students, 56.0% 
among final-year medical students, 
and 63.3% among fi nal-year nursing 
students. 
The CC guidelines were highly valued 
among the students. Attitudes towards 
guidelines for CPR were quite positive; 
most fi nal-year medical and nursing stu-
dents believed that resuscitation guide-
lines are useful as educational tools, can 
improve the quality of care, and were 
compiled by experts. Medical students 
had more confi dence; most fi nal-year 
medical students and only half of fi nal-
year nursing students felt that their oc-
cupational competence was suffi cient to 
adopt the latest CPR guidelines. About 
half of the students saw the guidelines 
displayed in the unit they last worked in 
(Study IV, Table 5).
The item “My occupational compe-
tence is insuffi cient to adopt the latest 
CPR guidelines” correlated signifi cantly 
with one’s willingness to defi brillate (P 
< 0.01). The item “Resuscitation guide-
lines oversimplify medical practice” cor-
related signifi cantly with students’ con-
fi dence in their ability to perform BLS 
(P < 0.01). Negative attitudes towards 
defi brillation correlated with perceived 
organisational attitudes towards guide-
lines (Study IV, Table 7). 
Education changed medical stu-
dents’ attitudes towards CPR-D to more 
positive ones, whereas the fi nal-year 
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nursing students’ attitudes were simi-
lar to those of the fourth-year medical 
students. Of the fourth-year students, 
70.0% felt confi dent about their abili-
ty to perform BLS compared to 85.8% 
of the fi nal-year medical students and 
70.0% of the fi nal-year nursing students. 
Of the fourth-year students 24.0% felt 
confident about their defibrillation 
skills compared to 84.0% of the fi nal-
year medical students and 22.7% of the 
nursing students.
Fewer than half of the medical stu-
dents and the nursing students felt con-
fi dent about their ability to work as a 
member or leader of a resuscitation 
team (Table 11). Their perceived inabil-
ity to perform BLS correlated signifi -
cantly with resuscitation-related anxi-
ety (P < 0.01). The students’ confi dence 
in their own BLS skills was positive 
enough to suggested annual rehearsals 
of these skills (P < 0.01). The ability to 
perform BLS correlated with the confi -
dence to work as a member or leader 
of a resuscitation team (P < 0.01). The 
perceived ability to defi brillate correlat-
ed signifi cantly with a positive attitude 
toward nurse-performed defi brillation 
(P < 0.01) and negatively with a fear of 
damaging the patient’s heart with defi -
brillation (P < 0.01) (Table 11). Medi-
cal students’ attitudes toward nurse-
performed defi brillation became more 
positive with increasing knowledge and 
were signifi cantly more positive than the 
nursing students’ attitudes. Those stu-
dents who have participated in a real CA 
situation often felt signifi cantly more ca-
pable of engaging in CPR-D and serv-
ing as a member of a resuscitation team. 
They also held a more positive attitude 
towards nurse defi brillation. Almost 
half of the fi nal-year medical students 
and over half of the nursing students 
strongly felt that the amount of CPR-
D education is insuffi cient (P < 0.001) 
and wished for more hands-on practise, 
especially in a simulator.
5.4 NURSES’ ATTITUDES 
TOWARDS CC GUIDELINES 
FOR CPR AND CPR-D (V)
The response rate was 82% (297/361) 
among the nurses in 2003 and 53% 
(199/361) in 2007. 
The demographic data from two sets 
of years were partly comparable (Study 
V, Table 1). 
Statically signifi cant differences were 
found in the nurses attitudes before and 
after the CPR-D training at the hospi-
tal. Attitudes towards guidelines for CPR 
were quite positive; nurses felt that re-
suscitation guidelines could improve 
patient care as well as interactions be-
tween health care personnel and pa-
tients. The training programme did not 
change already positive attitudes or at-
titudes towards implementation, but did 
increase negative attitudes towards the 
guidelines in the organisation. The nurs-
es felt less often that the new guidelines 
were about to change nursing roles dur-
ing resuscitation, and nurses were less 
certain of their role than before the train-
ing (Table 12). 
The scale “Attitudes towards CPR” 
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Disagree Neutral Agree P-value
% % %
2. Only a doctor can 
deﬁ brillate
Fourth study year 70.0 30.0 0 < 0.001
Sixth study year 72.2 26.0 1.9
Nursing students 62.7 32.0 5.3
3. I am able to work as a 
member of a resuscitation 
team
Fourth study year - - - 0.05
Sixth study year 0 53.7 46.3
Nursing students 17.6 62.2 20.3
5. I can perform BLS
Fourth study year 2.8 26.7 70.4 0.01
Sixth study year 0 14.3 85.7
Nursing students 1.3 26.7 72.0
6. I know how to deﬁ brillate
Fourth study year 32.4 43.7 24.0 0.001
Sixth study year 0 16.1 83.9
Nursing students 26.7 50.7 22.7
10. The Nurse’s role has 
become more active after 
publication of the guidelines
Fourth study year - - - < 0.001
Sixth study year 0 61.1 3.,9
Nursing students 2.7 66.2 31.1
12. Deﬁ brillation is performed 
by the ﬁ rst health care 
professional on the scene
Fourth study year 20.0 47.2 32,9 < 0.05
Sixth study year 3.7 22.2 74.1
Nursing students 24.0 40.1 36.0
15. I am able to work as a 
leader of a resuscitation 
team
Fourth study year - - - 0.01
Sixth study year 5.6 53.7 40.8
Nursing students 52.7 44.6 2.8
25. The change in the nurse’s 
role is positive
Fourth study year - - - < 0.001
Sixth study year 0 38.9 61.1
Nursing students 2.7 41.9 55.4
Medical students in fourth study year (N = 71), sixth study year (N = 56) and nursing students (N = 15) 
The following modifi ed Likert scale (1-7) was used: Disagree 1-2, Neutral 3-5, Agree 6-7. Questions 10 
and 25 were excluded from the fi rst draft of the questionnaire distributed to the fourth year students. 
Numbers appear as percentages.
Table 11. Medical and nursing students’ attitudes towards CPR and deﬁ brillation. 
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2003 95% CI 2007 95% CI P-value
n = 297 n = 199
Scale 2. Positive attitudes towards guidelines
14.  Resuscitation guidelines can improve the 
quality of health care 5.7 (1.2) 5.6-5.9 6.2 (2.1) 5.9–6.2 < 0.0001
15. Resuscitation guidelines are a convenient 
source of advice 5.7 (2.2) 5.5-6.0 4.8 (2.2) 4.8–5.2 < 0.0001
16. Resuscitation guidelines are useful as 
educational tools 6.0 (2.0) 5.8-6.3 4.5 (2.3) 4.5–4.9 < 0.0001
18. Resuscitation guidelines can improve the 
interaction between patients and health care 
personnel 5.1 (2.2) 4.9-5.9 6.5 (0.9) 6.4–6.6 < 0.0001
Scale 3. Negative attitudes towards guidelines 
21. Resuscitation guidelines are not valued in 
our organisation 2.6 (2.7) 2.3-3.0 6.0 (1.1) 5.9–6.2  < 0.0001
22. Most of our team members have 
disapproving attitudes towards resuscitation 
guidelines 3.1 (2.7) 2.8-3.4 5.8 (2.5) 5.5–5.9 < 0.0001
23. Resuscitation guidelines oversimplify 
medical practice 3.1 (2.9) 2.9-3.5 2.2 (1.3) 2.1–2.4 < 0.0001
Scale 4. Attitudes towards implementation
24. I did not see the guidelines in the unit I last 
worked in 4.8 (3.4) 4.5-5.3 2.1 (1.3) 2.0–2.3 < 0.0001
25.  Resuscitation guidelines are difﬁ cult to ﬁ nd 
when needed 4.1 (3.1) 3.8-4.5 2.4 (1.3) 2.0–2.4 < 0.0001
27. I have read the Duodecim Current 
guidelines 1.9 (2.7) 1.6-2.2 2.9 (1.6) 2.7-3.2 < 0.0001
Scale 5.  Attitudes towards nurse’s role
28. The nurse’s role is changing due to new 
resuscitation guidelines 5.0 (2.0) 4.8-5.3 3.6 (2.1) 3.3–3.9 < 0.0001
29. I feel that this change of role is positive
5.1 (2.0) 4.9- 5.4 4.7 (1.9) 4.5–5.0 < 0.053
30. All healthcare personnel should be able to 
perform deﬁ brillation, when needed
4.3 (2.4) 4.0-4.6 2.2 (1.5) 2.0–2. 5 < 0.0001
31. I feel that the ﬁ rst person to arriving 
the resuscitation scene should perform at 
deﬁ brillation 4.8 (2.3) 4.6-5.1 3.0 (1.9) 2.8–3.3 < 0.0001
Questions concerning attitudes towards the CC guidelines for CPR in  2003 and 2007, item by item.The following 
modifi ed Likert scale (1-7) was used: Disagree 1-2, Neutral 3-5, Agree 6-7. (1 = totally disagree, 2 = somewhat 
disagree, 3 = slightly disagree 4 = neither agree nor disagree, 5 = slightly agree, 6 = somewhat agree, 7 = totally agree). 
Figures appear as the mean of the given Likert score, (SD).
Table 12. Nurses’ attitudes towards guidelines
61
2003 95% CI 2007 95% CI P-value
n = 297 n = 199
Scale 1. Attitudes towards CPR-D 
1. I hesitate to perform deﬁ brillation, 
because I am unsure that I recognise 
the rhythm correctly
5.0 (2.3) 4.8-5.4 1.7 (1.0) 1.6-0.9 < 0.0001
2. I hesitate to perform deﬁ brillation, 
because of my anxiety about the 
situation
3.5 (2.2) 3.3-3.8 5.5 (1.3) 5.3-5.7 < 0.0001
3. I hesitate to perform deﬁ brillation, 
because I fear injuring the patient 4.7 (2.3) 4.5-5.0 3.6 (2.0) 3.3-3.9 < 0.0001
4. I hesitate to perform deﬁ brillation, 
because the patient might die and I 
would feel guilty
3.4 (2.5) 3.2-3.8 3.2 (2.3) 2.9-3.4 < 0.147
5. I hesitate to perform deﬁ brillation, 
because I am not ready 5.2  (2.2) 5.0-5.5 4.2 (1.8) 4.0-4.5 < 0.0001
6.  I hesitate to perform deﬁ brillation 
with the device we have available 5.0 (2.3) 4.8-5.4 2.6 (1.6) 2.4-2.9 < 0.0001
7. I hesitate to perform deﬁ brillation, 
because I don’t want to take the lead 
in the situation
4.4 (2.5) 4.2-4.8 3.5 (2.3) 3.2-3.8 < 0.0001
8.  I hesitate to perform deﬁ brillation, 
because the resuscitation team is on 
its way
4.3 (2.5) 4.1-4.6 3.4 (2.4) 3.0-3.6 < 0.0001
9. I am able to perform deﬁ brillation 2.7 (2.2) 2.5-3.0 5.5 (1.4) 5.3-5.7 < 0.0001
10. I am competent to lead a 
resuscitation team 2.7 (1.8) 2.5-2.9 3.6 (1.8) 3.3-3.8 < 0.0001
11. I am competent to work in a 
resuscitation team 3.9 (1.9) 3.7-4.2 4.6 (1.5) 4.5-4.9 < 0.0001
12.  My professional competence 
is insufﬁ cient to adopt the latest 
resuscitation guideline
4.2 (2.9) 3.9-4.6 5.7 (1.2) 5.6-5.9 < 0.0001
13. I feel that a doctor should 
perform deﬁ brillation 4.8 (2.4) 4.6-5.2 2.7 (1.8) 2.5-3.0 < 0.0001
Table 13. Nurses’ attitudes towards CPR and deﬁ brillation
Questions concerning attitudes towards cardiopulmonary resuscitation and defi brillation 2003 and 2007, 
item by item.The following modifi ed Likert scale (1-7) was used: Disagree 1-2, Neutral 3-5, Agree 6-7.  (1 = 
totally disagree, 2 = somewhat disagree, 3 = slightly disagree 4 = neither agree nor disagree, 5 = slightly agree, 
6 = somewhat agree, 7 = totally agree). Figures appear as the mean of the given Likert scale. (SD)
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correlated signifi cantly with the scale 
“Negative attitudes towards guidelines” 
in the workplace. Fear that the patient 
might die and that the nurse would feel 
guilty about it was the most important 
factor. Knowledge of the rhythms asso-
ciated with resuscitation correlated sig-
nifi cantly with one’s willingness to de-
fi brillate. The nurses found their level 
of CPR  education, more suffi cient af-
ter the training, but were dissatisfi ed 
with the training in CPR-D and cardiac 
rhythms. The scales “Attitudes towards 
CPR”, “Negative attitudes towards 
guidelines”, “Attitudes towards imple-
mentation” and “Attitudes towards the 
nurse’s role” significantly correlated 
with nurses’ ages and their most recent 
CPR-D training. Training based on the 
CC guidelines for CPR correlated signifi -
cantly with all scales.
The training generated positive at-
titudes towards CPR-D (P < 0.000). 
Nearly half of the nurses agreed with 
the item “Only a doctor should defi bril-
late” before the training, whereas only 
10.5% agreed after the training. Nurses 
felt more confi dent about their ability 
to perform the defi brillation themselves 
after the training than before (61.2% vs. 
16.3%). Over a quarter of the nurses hes-
itated to perform defi brillation due to 
Traditional 
group
 Internet 
group Control group P-value
The task performed (n = 16) (n = 20) (n = 20) 
Shakes the patient for a response  30* 10  0* < 0.05 
Checks that EMS has been called 25 0 10 
Questions witness about the 
event 25* 30* 0 < 0.05
Checks for possible movement of 
the chest 100* 100* 0* < 0.0001 
Upper AED electrode in the right 
place  87 100 100 ns
Lower AED electrode in the right 
place 100* 60* 50* < 0.01 
Checks that ventilations are 
effective and opens the airway 
again, if necessary 100* 70 40* < 0.001 
Correctly places compressions  100* 40* 40* < 0.001 
Correct technique 100 70 80 ns
Correct compression rate  75 45 40 ns
Feels the pulse close to the 
thyroid cartilage, on one side  
 
62 80* 20* < 0.001
Opens the airway, gently tilts 
the head back and/or lifts the 
patient’s chin 
 
87* 80* 40* < 0.01  
Table 14. Comparison of performance in CPR and deﬁ brillation between nurses 
randomised in to three groups.
AED: automated external defi brillator; EMS: emergency medical team. 
*Indicates the groups with statistically signifi cant difference.
Figures appear as the percentages.
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anxiety, and nearly two thirds for fear 
of injuring the patient (Table 13). 
5.5 CPR-D SKILLS AND 
CPR EDUCATION (VI)
The study group consisted of 56 nurses, 
of whom 16 attended a traditional CPR-
D course, 20 participated in an internet-
based CPR-D course, and 20 served as 
the control group. None of the nurses 
had previous experience of AED. 
CPR-D was not always adequate-
ly performed even after recent small-
group training. The nurses working in 
the nursing home, having received tra-
ditional CPR-D training, performed bet-
ter than the control group (median score 
34 vs. 26, p < 0, 0001). The traditional 
group performed better than the other 
groups in shaking the patient for a re-
sponse, checking that the emergency 
medical team has been called, placing 
the lower AED electrode in the right 
place, ensuring that the ventilation was 
effective, and using the correct CPR 
technique. Of the nurses who received 
traditional small-group CPR-D educa-
tion, 80.0% would have passed the test 
with a cut-off point of 32.47, compared 
to half of the internet group and none 
of the control group nurses. Nurses re-
ceiving the internet-based course per-
formed similarly to the traditional group 
in verifying breathing, placing the up-
per AED electrode correctly, and open-
ing the airway as well as compressing 
with the correct technique, though not 
with the correct rate. They also forgot 
to check that the EMS team has been 
called. The overall performance was 
weakest in the control group (Study VI, 
Figure 1) (Table 14).  
All participants in the internet-based 
group and in the control group forgot 
to check whether the emergency medi-
cal team had been called. Only one pair 
in the Internet-based group continued 
CPR after the team had arrived on the 
scene.
In all groups, nurses who had par-
ticipated in a small-group CPR-D course 
(traditional group), nurses who had tak-
en an internet-based CPR-D course (in-
ternet group), and nurses who received 
no specifi c training (control group) were 
able to use the AED, but failed to de-
fi brillate the patient within 60 s. Only 
one pair in the traditional group and 
one in the control group performed 
defi brillation within 60 s (mean 1 min 
30 s and mean 1 min 46 s, respective-
ly). The internet-based group had dif-
fi culties (mean time to defi brillation, 2 
min 45 s). The differences between the 
groups were not statistically signifi cant 
(Table 9). 
Those nurses working in the nursing 
home who had received traditional CPR-
D training performed more effectively 
in task management, teamwork and 
situation awareness than did the oth-
er groups. Signifi cant differences were 
found in recognition of the situation and 
following the protocol (P < 0.05) Group-
work skills correlated with clinical per-
formance (P < 0.01)(Table 10). 
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6. DISCUSSION
6.1 DISCUSSION 
OF RESULTS
6.1.1 IMPLEMENTATION OF 
CC GUIDELINES FOR CPR IN 
PRIMARY HEALTH CARE (I)
The health centre questionnaire study 
demonstrated that two years after the 
publication of the CC guidelines for CPR, 
the majority of health centres had at least 
one AED and had organised training for 
physicians and nurses. Some health cen-
tres had also trained their non-medical 
personnel to use AEDs.  Nearly half of 
the health centres allow nurses to per-
form defi brillation without the pres-
ence of a physician. Before publication 
of the national resuscitation guidelines 
in 2002, AEDs were seldom used, and 
few health centres allowed nurses to per-
form defi brillation19. According to the re-
sults, the publication of CC guidelines 
for CPR appears to have signifi cant-
ly impacted resuscitation practices in 
health centres, as more health centres 
now have at least one AED or provide 
an early defi brillation programme.
One of the main goals of the national 
guidelines is to encourage and train nurs-
es to use in health care institution set-
ting early defi brillation with AEDs9, 13, 64.  
The survival rate to discharge depends 
heavily on the interval between collapse 
and the fi rst defi brillation25. In institu-
tional settings the target time interval 
from collapse to defi brillation is three 
minutes. Therefore, the organisation 
of resuscitation services and hospital 
equipment should ensure the rapid defi -
brillation of every patient. Defi brillation 
should be considered the fi rst link in an 
“in-hospital chain of survival” where a 
defi brillator immediately affects the pa-
tient upon diagnosis of cardiac arrest35. 
According to the results, health cen-
tres that prohibit nurses to perform de-
fi brillation are the large ones with a phy-
sician available at all times. Only in rela-
tively few health centres was a physician 
available round the clock, and in over 
half of the health centres, nurses are pro-
hibited to perform the fi rst defi brillation 
without the presence of physician. Obvi-
ously, rapid defi brillation proved impos-
sible in the majority of health centres. 
Having a physician on the premises at 
all times is a poor excuse for prohibiting 
nurses to defi brillate, since every minute 
affects the patient outcome195. AEDs are 
safe even in the hands of laypersons196–198 
but nurses hesitate to defi brillate when 
unsupervised28. 
Previous studies have shown that the 
basic CPR education is inadequate 28–30. 
The demand for changes in training pro-
tocols, organising both regular training 
and the evaluation of resuscitation skills 
at work is therefore strong18, 28–30. Organ-
ised training in CPR for physicians and 
nurses was implemented in the major-
ity of health centres after publication of 
the guidelines. However, the training 
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was often irregular and still proved in-
suffi cient. Large health centres more of-
ten have a substantial number of vacant 
posts, so fi nding the personnel or the 
time to organise frequent training and 
supervising may be diffi cult. The extent 
to which the training was based on cur-
rent guidelines remains unknown. Some 
groups of nurses are more frequently 
trained; in one study, for example, half 
of the nurses working in a monitored 
ward had received training during the 
past year18. 
Cardiopulmonary resuscitation 
guidelines had been implemented into 
clinical practice in nearly half of Finn-
ish health centres. The types of interven-
tions used to implement cardiopulmo-
nary resuscitation guidelines, however, 
were not studied. The size and the range 
of services of health centres varied, but 
were otherwise unassociated with guide-
line implementation (the use of AEDs 
and nurse-performed defi brillation), as 
in previous studies20, 24, 37, 100. 
The guidelines were adapted to local 
circumstances by creating a house rule 
guideline in a minority of health cen-
tres. In half of the health centres, prac-
tices varied between physicians, and no 
guidelines were used. In health centres 
that had introduced new practices (e.g. 
defi brillation by nurses), the role of na-
tional resuscitation guidelines triggered 
a particular change estimated to be on-
ly moderate. However, practices aimed 
at performing early defi brillation have 
been included only in national resuscita-
tion guidelines and international guide-
lines 2000, but not in earlier ones. We 
can assume that the national guidelines 
had a stimulating impact, although lo-
cal triggers probably also played a role7, 
20–26, 51, 64, 100. 
In a majority of health centres, a 
physician responded to the question-
naire and in a minority of cases a nurse 
did. The questionnaire was designed to 
be comprehensible to general practi-
tioners who were clinically experienced 
and familiar with the clinical practice 
of the centre they represented. Those 
respondents not working in the fi eld 
of acute care may have misunderstood 
some of the questions. Chief physicians 
or senior nurses may have answered the 
questionnaires differently, which could 
have affected the responses about the 
impact of the guidelines. The data about 
the impact of the national resuscitation 
guidelines in primary health care may 
have been subjected to bias. 
The Current Care guidelines are pub-
lished in the scientifi c journal Duodec-
im, in professional magazines, and on 
Duodecim’s portal for health profession-
als. Patient versions of the guidelines are 
published in a lay health magazine and 
on the free internet pages (www.kaypa-
hoito.fi ). However, these sources offered 
no specifi c implementation programme. 
Despite free access to the internet, just 
under half of the health centres are 
currently using the national guidelines, 
and almost half have practices that vary 
among physicians20. When the internet 
and magazines are used alone, dissem-
ination is unlikely to result in a behav-
iour change200. 
Although the attitudes of all respond-
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ents towards the guidelines were very 
positive, only a minority of health cen-
tres actually used national guidelines. 
This study relies on self-reported, per-
ceived attitudes, so some risk for social 
desirability bias is inevitable as individu-
als may wish to present themselves or 
their organisation in a favourable way. 
The results could therefore provide a 
somewhat more positive picture than 
is the case elsewhere, because these re-
spondents may be more motivated than 
most health care professionals. Factors 
that may infl uence this change in clini-
cal practice may be related not only to 
the attitudes and knowledge of the so-
cial, organisational, economic and legal 
context in which the clinicians work, but 
also to their skills97, 201. 
An active educational strategy is 
more attractive and effective at gener-
ating deep cognitive processing than a 
passive strategy202. Recent studies show, 
that the appointment of a person in 
charge of resuscitation training is of vi-
tal importance in the adequate and fre-
quent training of personnel, which is 
necessary to guarantee the safe prac-
tice of CPR-D25, 30 , 132, 152 203. 
The respondents were those with au-
tonomy and resources to develop the 
work on an institutional level97. How-
ever, the implementation process of the 
resuscitation guidelines continues to 
proceed too slowly20. Despite the posi-
tive attitudes, organizational constraints 
may hinder the implementation proc-
ess14, 24, 90–91, 104. There are no guarantee 
that healthcare professionals will change 
their clinical practice even if they are fa-
miliar with and have overall positive atti-
tudes towards the guidelines, because of 
what are likely the most important barri-
ers: lack of time and lack of resources90. 
However, attitudes toward guidelines 
have proved to be important predictors 
of guideline use. After educational in-
terventions, attitudes, familiarity, and 
the use of guidelines improved86–88, 100. 
The effectiveness of interventions88–89 
as well as availability and source of the 
guidelines greatly influences imple-
mentation90–91. Successful implementa-
tion also requires social interaction,200 
and the benefi ts of a frequent training 
programme should be rendered visible 
by, for example, testing personnel27, 152. 
An active national implementation pro-
gramme is needed to inform health cen-
tres about the benefi ts of the national 
guidelines. 
6.1.2 CPR-D SKILLS OF NURSES 
AND NURSING STUDENTS (II, III, VI)
Significant differences between the 
skills of the nurses from the two hos-
pitals and nursing students from the 
two institutions were evident in several 
tasks when performance was scored in 
a simulated OSCE scenario. The Swed-
ish nurses were signifi cantly more effec-
tive than the Finnish nurses. The same 
signifi cant difference was evident be-
tween the Swedish and Finnish nurs-
ing students studying in the two insti-
tutions. The CPR-D skills of both groups 
in the institutes and hospitals were in-
adequate according to the resuscita-
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tion guidelines. Both groups had diffi -
culty activating the alarm, using AED 
without delay, setting the lower defi -
brillation electrode correctly, and us-
ing the correct CPR technique with an 
adequate depth of chest compressions. 
Finnish nurses and nursing students 
also performed poorly in noticing a rise 
in the patient’s chest and opening the 
airway. These fi ndings are consistent 
with those of other recently conducted 
studies27, 29, 79, 82, 92, 141–146.
The quality of cardiopulmonary re-
suscitation has been measured by the 
percentage of survivors and their qual-
ity of life61, 83. Unfortunately, this of-
fers only limited information about the 
problems behind these fi gures. Sev-
eral factors infl uence patient survival, 
and effective CPR-D is of major im-
portance in the chain of survival and 
to the quality of life of survivors205. IL-
COR has identifi ed three factors that 
infl uence the outcome of cardiac ar-
rest29. These are 1) the quality of guide-
lines, 2) the local “chain of survival” 
and 3) the quality of training for CPR 
providers. International resuscitation 
guidelines emphasise the importance 
of good quality CPR, but in reality, the 
clinical quality of CPR is often poor127–129. 
Poor knowledge and skill retention 
following cardiopulmonary resuscita-
tion training for nursing and medical 
staff has been well documented over 
the past 20 years. Many studies have 
clearly demonstrated that medical pro-
fessionals retention of resuscitation 
skills, is generally poor, even shortly 
after training,79, 119, 123, 136–138, 144, 160, 165 and 
what is taught in training sessions is 
seldom rehearsed. Whether skills and 
knowledge taught in the classroom ef-
fectively transfer into the clinical area 
remains questionable81–82. Recent stud-
ies have shown that CPR training has 
been insuffi cient at various levels of care, 
health care professionals have diffi culty 
following CPR guidelines,17–18, 25, 28–30, 33–35 
and both physicians and nurses skills in 
CPR are inadequate128–130, 144, 146. 
Basic education should provide the 
graduate with the practical skills and 
knowledge needed at work. However, 
this does not seem to be true of CPR-
D skills29–30, 79, 179, 199. Even in hospitals 
that organising regular CPR-D training, 
the adequate CPR-D skills of health care 
personnel cannot be taken for granted. 
One third of the nurses in the Swedish 
group and over two thirds of those in 
the Finnish group scored below the cut-
off point of the OSCE test. As we know 
from previous studies, those groups 
most likely use BLS and ALS skills re-
tain them better32, 160, 206–207. Repeated re-
fresher training at intervals of less than 
six months seems necessary for most in-
dividuals who do not perform resuscita-
tion on a regular basis160. Due to limited 
personnel resources, arranging regular 
training seems diffi cult. Thus, arranging 
a course only for those who require rep-
etition would be most cost-benefi cial152. 
Assessment facilitates learning81 and im-
proves retention of CPR skills160. With 
OSCE testing, which takes ten min per 
participant, those nurses in need of a re-
fresher course could be identifi ed and 
trained. 
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Participation in standard train-
ing, however, does not guarantee that 
the trainee will learn the skills (Study 
VI). The standardised reporting of CPR 
training outcomes is necessary to com-
pare both the quality of performance af-
ter various training methods207–208, and 
the performance of individuals, as well 
as to set an absolute value for assess-
ing professional competence106, 159, 185. 
The Angoff method is well defi ned,80– 81 
and the cut-off point, which is set pri-
or to testing, offers a good standard to 
work with in both institutions and hos-
pitals. Using the standard could possi-
bly motivate both those nurses passing 
the test as well as those reguiring addi-
tional training. 
Rapid defi brillation may not hap-
pen without extra training and re-
hearsal. The nurses working in the two 
hospitals scored overall higher than 
did the students in the present study, 
refl ecting the importance of training 
in the workplace209. At the Swedish 
university hospital systematic efforts 
have aimed to improve survival rates for 
in-hospital CA. The hospital has record-
ed and analysed their in-hospital resusci-
tations systematically, has allocated one 
AED for every six wards, and retrained 
nurses in the use of AED at least once 
a year. The educational programme has 
also been improved over the years and 
clearly focuses on attempts to shorten 
the latency to defi brillation107, 195, 210–212. 
One of the strongest independ-
ent predictors for increased surviv-
al is rapidly started cardiopulmonary 
resuscitation29, 34–35, 66, 74, 83. The Swedish 
hospital began its training programme 
eight years before the Finnish Hospital 
began its training programme. In Swe-
den, the educational focus on shorten-
ing the delay to defi brillation was clearly 
evident in the prompt start of CRP-D. 
Swedish nurses had a shorter delay in 
defi brillation than did the Finnish ones, 
even if the Swedish nurses fi rst checked 
the patient’s condition before fetching 
the AED. The Finnish nurses hesitated 
in recognising the situation and failed 
to defi brillate, and their technique was 
also partly defi cient. As we know from 
our previous study, not every hospital 
or health care centre provides CPR-D 
training, and nurses need encourage-
ment and more information about de-
fi brillation. It would be advantageous if 
the basic education of nurses were to fo-
cus on a prompt start of CPR-D already 
from the beginning of studies. Simplify-
ing the content of the CPR-D training 
curriculum and focusing on the basics 
of CPR-D might also prove useful. 
The Swedish nurses and nursing stu-
dents also had more effective overall 
non-technical skills than did the Finnish 
ones. This could be due to leadership ed-
ucation or better clinical performance, 
which has been shown to correlate with 
good communication skills213. In partic-
ular, skills in leadership and co-ordina-
tion were signifi cantly more effective 
amongst the Swedish groups. As men-
tioned previously, the educational pro-
gramme in Sweden differed somewhat; 
nurses using the defi brillator are taught 
to take the leadership role in a resuscita-
tion situation212. In Finland, leadership 
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was not defi ned in advance, and thus 
was not taught to the nurses at all. This 
could create tension in the team that ex-
pects a physician to arrive on the scene. 
It would be useful to incorporate lead-
ership in to the basic education of CPR-
D for all nursing students and nurses. 
Clear leadership in cardiopulmonary re-
suscitation situation seems to improve 
the performance of the pairs. This fi nd-
ing is consistent with reports that suc-
cessful performance of resuscitation 
depends on the effective integration of 
both practical and teamwork skills, that 
non-technical skills play an important 
and central role in clinical practice, and 
that these skills considerably infl uence 
performance and patient safety147–150.  
6.1.3 ATTITUDES TOWARDS 
CC GUIDELINES FOR CPR 
AND CPR-D (IV, V)
Attitudes towards CC guidelines 
for CPR
Attitudes towards guidelines for CPR 
were quite positive among students and 
nurses. Most of the fi nal-year medical 
and nursing students believed that re-
suscitation guidelines are useful as ed-
ucational tools, can improve the quali-
ty of care, and are compiled by experts. 
Nurses also believed that resuscitation 
guidelines could improve patient care 
and, additionally, that guidelines could 
improve interactions between health-
care personnel and patients. The train-
ing programme did not change posi-
tive attitudes or attitudes towards im-
plementation, but did increase negative 
attitudes towards the guidelines in the 
organisation.
Whether the wide adoption of, for ex-
ample, the Hypertension (HT) Guideline 
is an exception concerning this specifi c 
guideline or the current trend in Finland 
remains unknown18, 22, 37, 100. Whereas 
the Asthma Guideline had achieved its 
main objectives, the CPR guideline had 
not been suffi ciently implemented. The 
differences in implementation between 
the guideline topics studied may part-
ly stem from the kind of changes that 
had to be implemented. One reason may 
be that the cardiopulmonary resuscita-
tion guideline recommended signifi cant 
changes in the equipment used as well 
as in responsibilities, which makes im-
plementation more diffi cult.
The Attitudes toward Guideline scale 
(AGS) showed that medical and nursing 
students’ attitudes towards guidelines 
were positive, especially concerning oc-
cupational competence for adopting the 
latest guidelines. These results are sim-
ilar to those of previous studies96–97, 100. 
Cardiopulmonary resuscitation guide-
lines are considered useful education-
al tools that can improve the quality of 
health care, a result that is consistent 
with those of other studies37, 90–91, 100. 
Attitudes towards cardiopulmonary re-
suscitation guidelines were positive, in 
a way similar of previous studies37, 97,100 
and the training strengthened those at-
titudes. However, some felt the cardi-
opulmonary resuscitation guidelines 
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oversimplifi ed medical practice37, 97, 100. 
In Study V, the AGS showed that the 
nurses were less positive about individ-
ual or team competence, organisational 
competence, and the usefulness of the 
cardiopulmonary resuscitation guide-
lines after CPR-D education. External 
barriers, such as institutional factors, 
have been shown to have a greater im-
pact on the implementation of the guide-
lines than do individual attitudes37, 96–97. 
Current cardiopulmonary resusci-
tation guidelines were highly valued 
among students, which is in accordance 
with the results of previous studies24, 37, 
97, 100. Unlike the nursing students, the 
graduating medical students felt com-
petent to follow the procedures recom-
mended in the guidelines. Positive atti-
tudes do not necessarily correlate with 
practice7, 37, 97, 100, but positive students 
attitudes towards nurse-performed de-
fi brillation could help implementation 
of the practice guidelines for cardiopul-
monary resuscitation. 
Attitudes towards CPR 
and deﬁ brillation  
The questionnaire studies showed im-
portant changes in students’ and nurs-
es’ attitudes towards current care CPR 
guidelines and CPR-D. Changes differed 
between the groups. Training changed 
medical students’ attitudes towards 
CPR-D to more positive ones, and fi nal-
year nursing students’ attitudes were 
similar to those of fourth-year medical 
students. Most fi nal-year medical stu-
dents and nursing students felt confi -
dent about their ability to perform BLS, 
and most of the fi nal-year medical stu-
dents, but only a minority of the nurs-
ing students, felt confi dent about their 
ability to perform defi brillation. 
The least positive attitudes concerned 
the students’ own confi dence about their 
ability to work as a member or a leader of 
a cardiopulmonary resuscitation team. 
The fact that nursing students had low 
confi dence in their occupational com-
petence may have many causes. First, 
interventions in the nursing institu-
tions were insuffi cient to boost the stu-
dents’ confi dence. Second, the amount 
of CPR-D training was inadequate75, 78. 
Third, groupwork skills were not includ-
ed in the curriculum, and leadership in 
cardiopulmonary resuscitation and de-
fi brillation has traditionally fallen under 
the physician’s responsibility. This may 
have led to the need to clear a new di-
vision of labour, similar sense to a pre-
vious study100. 
Negative beliefs and attitudes to-
wards defi brillation affected the nurs-
es’ attitudes towards resuscitation. Too 
many nurses felt that defi brillation could 
do more harm than good. They stated 
that they hesitated to defi brillate for fear 
of injuring the patient or because the pa-
tient might die and the nurse would feel 
guilty. Anxiety, incompetence and fear 
of harming the patient also discour-
aged them from defi brillating a fi nd-
ing that is consistent with a recently 
conducted study214. This could be due 
to lack of multidisciplinary education. 
Nurses who hesitated to begin resuscita-
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tion more often felt that only physicians 
should defi brillate. After the training in-
tervention, fewer nurses felt that only 
a physician should perform defi brilla-
tion, and the majority felt competent to 
perform defi brillation themselves. The 
reason, that fewer than half of the nurs-
es agreed that the new guidelines were 
about to positively change nurses’ roles 
in cardiopulmonary resuscitation, re-
mained unclear.
Final-year nursing students held be-
liefs and attitudes similar to those of nov-
ice fourth-year medical students. The 
greatest difference between them was 
their perceived ability to defi brillate. This 
is worrisome, because the role of nurses 
as fi rst responders has been found to sig-
nifi cantly decrease the delay to defi bril-
lation25, 35, 215. This fear seems unfound-
ed, because the medical students’ gen-
eral attitudes towards nurse-performed 
defi brillation were positive. A gap often 
crops up between what is taught and 
what is practiced in reality33, 103, 216–219. 
Nurse educators and critical care nurs-
es may serve as positive role models to 
encourage and reinforce the crucial role 
nurses could play as the fi rst health care 
professionals on the scene35, 219–223. 
6.1.4 CPR-D SKILLS AND 
CPR EDUCATION (VI) 
Significant differences between the 
CPR-D skills of the nurses were iden-
tifi ed when evaluating the applicability 
of internet-based learning as a method 
for teaching CPR-D. The performance of 
nurses who participated in the internet-
based course (internet group) did not 
differ from those who received no CPR-
D training at all (control group). The in-
ternet-based group performed as well as 
nurses who received traditional CPR-D 
training in skills based on knowledge, 
but their practical CPR-D skills were de-
fi cient compared to those of the tradi-
tional group. In previous studies, per-
formance123, but not knowledge124–125, 
improved after computer simulation 
unlike with a theoretical textbook re-
view; video self-instruction with a man-
nequin, however, proved more effective 
than traditional CPR training136. 
All participants in three groups suc-
cessfully used the AED, but failed to de-
fi brillate within 60 s, which is the goal 
according to the guidelines. In addition, 
too much time was spent checking vital 
signs. Safe, but too slow defi brillation 
is insuffi cient in professional use. Pre-
vious studies have shown that even by 
lay people can use successfully an AED28, 
120, 198, 220.
The internet course was designed 
to focus on problematic issues found in 
previous studies, such as correctly plac-
ing the lower AED electrode and check-
ing that ventilation is effective125, 152. 
It seems that a video showing cor-
rect performance alone cannot replace 
hands-on practice. The benefi t of an 
internet learning programme would 
be its design to deliver the facts of re-
suscitation exactly as recommended in 
the guidelines. However, both knowl-
edge and skills are needed to perform 
effective CPR. Although an interactive 
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programme alone may be able to deliv-
er knowledge, a mannequin is needed 
to practice the CPR skills. An internet 
learning programme could serve as a 
refresher course for those interested in 
updating their theoretical knowledge.
Training nurses in immediate life 
support is both expensive and time con-
suming224. A traditional CPR-D course 
should be repeated once annually, as it 
takes only four working hours for each 
participating nurse and instructor. With 
such a training schedule, it is rather un-
likely that nurses working in a non-acute 
ward will retain their skills. A novel ap-
proach is needed to teach and practice 
CPR-D, because tests even immediately 
after a traditional instructor-led course 
with lectures, demonstrations, feedback 
and evaluations have been associated 
with poor skills performance160, 225–228. 
The literature also shows that the use 
of mannequins is necessary to obtain 
the practical skills75, 78. Whether the root 
cause lies in with the course content, 
the incapable instructor, the insuffi cient 
pedagogical techniques or the students 
remains unclear226–228. 
Training non-technical skills us-
ing simple resuscitation mannequins is 
challenging. As Studies IV and V show, 
nursing students feel they are incapa-
ble of serving as members of a resusci-
tation team. In Study III, the Swedish 
students prioritised problems, support-
ed others and followed the protocol bet-
ter than the Finnish students did. These 
skills could be improved with full-scale 
simulations, that enable the students to 
practice a wider range of scenarios. Ex-
posing the nursing students to real car-
diac arrests is diffi cult, but more infor-
mation could infl uence their beliefs and 
attitudes220–221. Hands-on practice in a 
simulator could also offer the next best 
opportunity to manage a real situation 
as well as the ability to prioritise tasks216. 
6.2. VALIDITY OF THE DATA
The data collection methods should be 
valid and reliable. Validity means that 
the data collection instrument measures 
what it is intended to measure, and re-
liability relates to the degree of consist-
ency with which something is measured. 
To gain an overview of the effects of im-
plementing CC guidelines for CPR on 
primary and secondary care, attitudes 
towards guideline implementation, and 
the ability to implement guideline rec-
ommendations in clinical practice, we 
used different data collection methods 
and data sources. We also used different 
methods to improve the reliability of the 
study. These methods could have differ-
ent weaknesses. 
Studies I, IV and V, used question-
naires to collect information about im-
plementation and attitudes. The ques-
tionnaire used in Study I was used in a 
similar study conducted in 2001, but the 
questionnaires used to collect data about 
attitudes were designed for Studies IV 
and V. The topics related to the guide-
lines were selected to cover the main rec-
ommendations in the guidelines 2002. 
The reliability of the questions was not 
tested. The authors developed a ques-
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tionnaire for Studies IV and V to in-
vestigate attitudes, because no validat-
ed questionnaire on this subject was 
available. As the framework, we used 
the well-known AGREE instrument45. 
The questionnaire was reformulated for 
guideline adherence. The questionnaire 
also included a validated AG Scale by 
Elovainio and colleagues (1999)97. The 
value of the questionnaire was not been 
confi rmed, but the factor loadings sug-
gest that it could be a useful tool for up-
coming studies.
As a previous systematic review 
showed162, few high-quality studies as-
sessing CPR-D skills exist. The cut-off 
point of the test was seldom reported, 
and the reader was uninformed about 
the expected or desired level of perform-
ance. The comparability of results can 
improved by using the same checklist 
in several studies, but that does not con-
fi rm the reliability of checklist used. Re-
liability of the checklist used may differ 
among professionals as well as laymen, 
and may be affected by translation229–230. 
Thus, reliability should be calculated af-
ter every study. Setting standards is al-
ways a judgement process, and perform-
ance standards are method dependent. 
For tests of professional competence, 
the most important aspect of validity is 
content validity. 
Studies II, III and VI, the Objective 
Structured Clinical Examination check-
list was used to collect data on CPR-D 
skills. The OSCE has been used to assess 
medical students’ clinical skills since the 
mid-1970s, and in more recent years 
has been increasingly utilised to assess 
students in nursing and health pro-
fessions229. The assessment of clinical 
competence in nurse practitioner pro-
grammes has advanced greatly over the 
past decade with the widespread use of 
the OSCE229–230. This growing utilisation 
has led to considerable debate within the 
literature pertaining to the optimal use 
of the OSCE as an assessment process229. 
Some studies have indicated attitudes 
are generally positive, as are experi-
ences of the tool structure and opera-
tion in practice. However, other studies 
have also indicated dissatisfaction with 
the amount of time spent completing the 
assessment tool as well as the amount 
of preparation needed to carry out the 
assessment process231–233. 
Many variants on the original OSCE 
format exist, and much research has ex-
plored various aspects of their use232. 
The OSCE can be a reliable, valid and 
objective method, but its main drawback 
is that it is resource intensive171. To use 
the OSCE in a valid and reliable man-
ner, attention must be paid to the con-
tent, test design, and implementation 
of the test, especially when the results 
will be used in high-stakes decision mak-
ing233. The overall quality of the OSCE 
assessment process could be improved 
with increased reliability by combining 
assessor checklist scores and simulated 
patient ratings234. In Studies II, III and 
VI, Cronbach`s alpha indicated accept-
able quality of data.
In this thesis, attention aimed to 
guarantee the reliability of the data. 
Studies II and III used the Angoff pro-
cedure,80, 184–185  which is a widely used 
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method that can be used to set Standards 
on Physical examination (SP) checklists, 
which themselves are used for scoring 
cases in SP examinations. Internal con-
sistency of the checklists used in both 
the assessment of skills and question-
naires evaluating attitudes, have been 
acceptable. Factor analyses performed 
with and without rotations showed high 
eigenvalues, and Cronbach’s alphas in-
dicated acceptable quality of the data. 
Data quality was verifi ed in sev-
eral ways. The items from the ques-
tionnaires were typed on a worksheet 
created with Excel, and the data were 
entered into the data editor by read-
ing from an Excel worksheet into an 
SPSS form. Then the cases that might 
have contained redundant information 
were identifi ed and excluded by deleting 
them from the data fi le. Missing values 
were also identifi ed. For any given da-
ta, there is always the possibility of dif-
ferent types of errors (e.g. typograph-
ical errors). To prevent the accidental 
modifi cation or deletion of the original 
data, the fi le is marked as “read only”. 
When the data were subsequently mod-
ifi ed, the data fi le was saved under a 
different fi lename so the original data 
remained unaffected. Typed data were 
checked by using different types of anal-
yses, frequency counts, and descriptive 
statistics such as mean, standard devia-
tion and media. Measurement quality 
was assessed by analysis of the homo-
geneity interval consistency, which in-
dicated the reliability of a measurement 
instrument. The success of the non-ran-
dom sampling was checked, dropouts 
were identifi ed, and items with no re-
sponse were assessed during the initial 
data analysis.
6.3 LIMITATIONS 
The results reported in this thesis re-
fl ect the skills and attitudes of the par-
ticipants working or studying in these 
respective hospitals and institutions 
(Studies II, III, IV, V and VI). Whether 
the results can be generalised to other 
organisations or institutions intent on 
improving their CPR training remains 
arguable. The problems are usually sim-
ilar, but the local circumstances vary. 
However, the instruments described in 
this thesis may be applicable in the as-
sessment of the general implementation 
process. 
Studies I, IV and V suffer from the 
same limitations as any study that us-
es self-reported data. Although self-re-
porting is one of the few ways to assess 
attitudes, desirability bias (e.g. partici-
pants provide responses they think the 
researcher wants or expects) is a con-
cern.
A major limitation in Study I was that 
the response rate reached only 66.0%. 
Responses to the survey of every health 
centre in Finland were received from on-
ly two thirds of the health centres. Ob-
taining a fl awless overview of the impact 
of the national cardiopulmonary resus-
citation guidelines on primary health 
care was impossible, due to the low re-
sponse rate. In addition, responses may 
not be representative of all health cen-
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tres, although they may geographically 
represent the whole country. The data 
about the impact of the national resusci-
tation guidelines on primary health care 
were self-reported, were based on the 
subjective opinions of only one respond-
ent per health care centre, and may be 
subjected to bias. The low response rate 
may refl ect a lack of interest in the re-
search topic among the physicians. This 
could have affected the results by giv-
ing more positive results about the im-
plementation of CC guidelines for CPR. 
Limitations were also related to 
the data collection instrument. The 
data were collected using a question-
naire that the authors developed for a 
similar study conducted in 2001. Even 
though the questionnaire was designed 
to be comprehensible to general prac-
titioners, those respondents who were 
not working in acute care may not have 
understood all the questions as intend-
ed. This may have affected the results of 
Study I. Self-completed questionnaires 
probably create a more positive pic-
ture of guideline implementation than 
has actually been the case. Clinicians 
at least tend to overestimate their ad-
herence to guidelines235. The chief phy-
sician was the respondent for 57.4% of 
the questionnaires, any other physician 
for 20.8%, the head nurse for 8.7%, and 
any other nurse for 13.1%. 
The major limitation of Study IV 
is that the response rate reached only 
59.1% (fourth-year students), 56.0% 
(sixth-year medical students), and 
63.3% (nursing students). The response 
rate was, however, similar to those of 
previous studies that used electronic 
questionnaires236–237. Limitations were 
also related to the data collection instru-
ment. The data were collected using a 
questionnaire developed by the authors 
that was previously unused. Thus its va-
lidity or reliability was previously untest-
ed. However, the Cronbach’s alphas of 
the questionnaires were acceptable.
The questionnaire in Study V was 
distributed to the entire nursing staff 
of a medium-size general hospital. The 
original survey was planned by the hos-
pital administration, and the idea of a 
follow-up questionnaire was later sug-
gested by the authors. A Hawthorne ef-
fect238–239 (the term is used to identify any 
type of short-lived increase in productiv-
ity or improvement in behaviour) can-
not be excluded, but neither the admin-
istration, the educators nor the nurses 
knew about the second questionnaire in 
advance. The questionnaire was anon-
ymous, so it was impossible to identify 
the participants to determine overlap be-
tween the samples. However, the annual 
loss of personnel from the hospital was 
only 4.0–6.0%, and the annual increase 
was 0.3%, thus suggesting a small turn-
over: CPR-D training was also ongoing 
process, which suggests we have compa-
rable samples. The percentage of nurses 
answering the questionnaire was suffi -
cient to assume that the sample is repre-
sentative of the whole population of nurs-
es working in that particular hospital. 
With responses collected from medi-
cal and nursing students as well as nurs-
es, the response rate to the question-
naires in Studies IV and V varied from 
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55.0% to 82.0%. Over half of the stu-
dents answered the questionnaire. Simi-
lar response rates have been obtained in 
previous studies29, 129. The percentages 
of nurses answering the questionnaire 
were suffi cient to ensure that the sample 
was representative of the whole popula-
tion of nurses working in that particular 
hospital. In a survey-based study, it is al-
ways possible that the respondents were 
unwilling to answer, were too busy, too 
tired, simply bored or misunderstood 
the questions. 
An implicit flaw in survey-based 
study (Studies I, IV and V) is that sub-
jects who chose to respond may differ 
from those who did not, thus leading to 
selection bias. This can be addressed by 
follow-up studies which make repeated 
attempts to contact non-responders and 
to characterise their similarities to and 
differences from the rest of the group 
(Study IV).
Studies II, III and VI may have some 
limitations since the anatomy of the re-
suscitation training mannequin does not 
fully correspond to the anatomy of a real 
patient. There are also major sources of 
bias that can arise in studies examining 
the effects of interactions (e.g. selection 
bias). Selection bias could have occurred 
at that point were participants were al-
located to groups. 
The OSCE setting has limitations. 
For example, in a single blind OSCE 
examination study which compared dif-
ferent education methods, the examin-
ers did not know whether the partici-
pants were “test” subjects or members 
of a control group. However, there was 
a risk that the subjects were infl uenced 
by interaction with the researcher, also 
known as the experimenter’s bias (Study 
VI). The experimenters have expecta-
tions of what the outcome should be and 
may consciously or unconsciously infl u-
ence the assessment of the performance 
subject (Studies II, III, VI). In studies 
III and VI, performance was not video 
recorded to certify the actions, but the 
number of examiners was always three 
to reduce the risk of errors. However, the 
interrater agreement was tested and was 
good (reliability 0.90 or higher). 
In Study II, the main limitations 
were related to different sizes of study 
groups, but the Swedish and Finnish 
trainers agreed that their performance 
could be considered representative of 
the entire hospital. The nurses did not 
know in advance that they were going to 
be tested, they came from various types 
of wards in both hospitals, which im-
proved of the reliability of the results.
In Studies III and VI, the limita-
tions were related to the small size of 
the study groups, and thus the credibil-
ity of the results. In Study II, the main 
limitation was the absence of baseline 
testing. The students were selected from 
the two institutions in the same way. 
All students who were at school at the 
time of the study were recruited using 
the same inclusion criteria. In Study VI, 
participants were randomised into three 
groups, which improved the reliability 
of the results. 
During the writing process of this 
thesis, International (2000)8, 13, and Na-
tional (2002) 9 cardiopulmonary resus-
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citation guidelines were updated (In-
ternational in 200563 and National in 
200648). The latest international guide-
lines for cardiopulmonary resuscitation 
emphasised the concept of uninterrupt-
ed chest compressions as well as the tim-
ing, rate and quality of compressions in 
regard to getting back to basics in the 
1960s, when basic CPR was fi rst devel-
oped. Rescue ventilation and delays in 
ALS interventions are recommended so 
that basic CPR can be prioritised. The 
main changes were made in adult basic 
life support and in automated external 
defi brillation, and this thesis (Studies II, 
III, VI) studied the quality of CPR and 
rapid defi brillation. The changes in car-
diopulmonary resuscitation guidelines 
neither infl uenced nor changed the re-
sults of these studies.
6.4 SUGGESTIONS FOR 
FUTURE RESEARCH
Further research is needed to evaluate 
the impact of cardiopulmonary guide-
lines on clinical practices and patient 
outcomes. A longer follow-up time is 
needed to determine the best way to 
improve the quality of care of patients 
with cardiac arrest. The implementa-
tion process of cardiopulmonary resus-
citation guidelines offers promising re-
sults, but the pace is too slow. Identifying 
the local barriers and trying to eliminate 
them in order to enable more the suc-
cessful implementation of interventions 
would be important. Attitudes towards 
learning and performing CPR-D should 
be clarifi ed before starting the imple-
mentation process. The quality of the 
health care professionals’ CPR-D skills 
should also be continuously evaluated in 
order to follow the success of the process.
Valid instruments for evaluation 
need to be developed to measure the 
quality of cardiopulmonary resuscita-
tion education and training. Further re-
search is needed to identify the short-
comings of CPR-D training and re-
sources for organising CPR-D training 
in health care.
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7. SUMMARY AND 
CONCLUSIONS
The present thesis addressed the imple-
mentation effects of the CC guidelines 
for CPR published in 2002 on primary 
and secondary care, especially concern-
ing early defi brillation. Special focuses 
of the study were nurses’ and students’ 
attitudes towards guideline implemen-
tation and the ability to implement the 
guideline recommendations in clinical 
practices. 
The main conclusions of these stud-
ies are:
1. Without a specifi c implementation 
programme, cardiopulmonary resus-
citation practices in primary health 
care have changed signifi cantly after 
publication of the current care CPR 
guidelines. The current care CPR 
guidelines were used in almost half 
of the health centres. The proportion 
of health centres with at least one AED 
had increased in three years. Train-
ing in CPR and defi brillation for physi-
cians and nurses was organised in the 
majority of health centres after publi-
cation of the guidelines. Training was 
still estimated to be insuffi cient Since 
only in fewer than half of the health 
centres did a nurse perform the fi rst 
defi brillation before a physician ar-
rived to the patient, the goal of early 
defi brillation had obviously not been 
achieved in the majority of health cen-
tres (I).
2. The performance of CPR-D by new-
ly qualifi ed nurses in specifi c hospi-
tals and institutions in Sweden and 
Finland was, according to the current 
care guidelines for cardiopulmonary 
resuscitation, not always adequate. 
The assessment of CPR-D skills pro-
vided valuable information for further 
cardiopulmonary resuscitation edu-
cation in Finnish and Swedish hos-
pitals and institutions. It showed the 
value of repeated training and made 
it clear that leadership should be in-
corporated into the CRP-D training of 
Finnish nurses. Defi ning and teaching 
leadership seems to improve cardiop-
ulmonary resuscitation performance. 
Continuous postgraduate CPR-D ed-
ucation and training in workplaces 
seems to be very important, and thus 
signifi cantly impacts learning and re-
tention of skills (II-III). 
3. Medical students’ attitudes seem to 
mature over the study years. Nurs-
ing students need encouragement 
and more information and training, 
especially about defi brillation to di-
minish anxiety. The speed and com-
petence of the fi rst responder are fac-
tors contributing to the initial survival 
of a person following cardiac arrest. 
Pessimistic attitudes toward CPR-D 
affect students’ attitudes toward cur-
rent care CPR guidelines and could 
hinder the implementation of cardi-
opulmonary resuscitation guidelines 
(IV).
 
 Education increased self-confi dence 
in CPR-D skills and created positive 
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attitudes towards nurse defi brilla-
tion among nurses at the secondary 
hospital, but did not reduce anxiety 
about the cardiopulmonary resusci-
tation situation. Attention should fo-
cus on boosting the self-confi dence of 
nurses by focusing on defi brillation 
training and teamwork in CPR-D 
training. Reasons for perceived neg-
ative attitudes in organisation must 
be explored. Multidisciplinary train-
ing could be one way to change nega-
tive attitudes in the organisation (V).
4. Internet-based learning cannot re-
place traditional instructor-led small-
group learning.  A video showing cor-
rect performance alone cannot sub-
stitute for hands-on practice and 
feedback. Although an internet-based 
learning programme could serve as 
a refresher course and effectively de-
liver knowledge, a mannequin is still 
necessary to practice CPR-D skills 
(VI).
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YHTEENVETO 
(FINNISH SUMMARY)
Suomessa julkaistiin ensimmäinen kan-
sallinen elvytyssuositus vuonna 2002 
Lääkäriseura Duodecimin Käypä hoito 
– suositus sarjassa. Suositus on näyt-
töön perustuva ja se pohjautuu pitkäl-
ti kansainväliseen elvytyssuositukseen. 
Varhainen defi brillaatio hoitolaitoksissa 
on osa suosituksen keskeistä sanomaa. 
Suositus on vapaasti luettavissa interne-
tin www. sivuilla.
Hoitosuositusten, kuten suomalais-
ten Käypä hoito –suositusten, tarkoituk-
sena on parantaa hoidon laatua ja vä-
hentää tarpeetonta vaihtelua hoidossa 
hoidonantajien ja hoitopaikkojen välillä. 
Suosituksia on viime vuosikymmeninä 
lisääntyvästi laadittu kaikissa länsimais-
sa, mutta suositusten noudattamisessa 
on huomattavia osin tuntemattomista 
syistä johtuvia puutteita. Yksi syy suosi-
tusten vastaiseen toimintaan on epävar-
muus suositusten noudattamisen vaiku-
tuksista hoidon tulokseen.
Tämän kuudesta jo julkaistusta osa-
tutkimuksesta koostuvan väitöskirja-
tutkimuksen tarkoitus oli tuottaa tietoa 
kansallisen hoitosuosituksen imple-
mentoinnista ja selvittää sen vaikutuk-
sia hoitokäytäntöihin. Osatutkimusten 
tavoitteena oli selvittää hoitosuosituk-
sen käyttöönottoa, potilashoitoon osal-
listuvien terveydenhuollon ammattiryh-
mien peruselvytystaitoja sekä selvittää 
vaikutuksia elvytysvalmiuksiin ja asen-
teisiin perustuen edellä mainittuun el-
vytyksen Käypä hoito –suositukseen. 
Suosituksen mukaan kaikkien potilas-
hoitoon osallistuvien tulisi pystyä perus-
elvytykseen mukaan lukien defi brillointi 
puoliautomaattisella defi brillaattorilla
Suomalaisten terveyskeskusten el-
vytyskäytäntöjä selvitettiin 2004 terve-
yskeskusten johtaville lääkäreille osoi-
tetulla kyselylomakkeella. Tutkimus 
osoitti, että 40.7 % terveyskeskuksis-
ta oli käytössä elvytyksen Käypä hoito 
–suositus. Puoliautomaattisten defi b-
rillaattorien määrä oli noussut ja noin 
42.0 % terveyskeskuksista pyrittiin var-
haiseen defi brillaatioon. Elvytyskoulu-
tusta järjestettiin, mutta se oli harvoin 
säännöllistä tai riittävää.
Hoitohenkilökunnan peruselvytys-
taitoja selvitettiin testaamalla elvytys-
valmiuksia strukturoidulla OSCE tes-
tillä ja vertaamalla peruskoulutuksen 
sekä työelämän antamia valmiuksia 
hoitosuosituksen mukaiseen elvytyk-
seen Ruotsissa ja Suomessa. Tutkimus 
osoitti, että elvytystaidot olivat yleises-
ti heikot. Työelämässä toimivilla hoi-
tajilla oli paremmat elvytystaidot ver-
rattuna vastavalmistuneisiin opiske-
lijoihin. Tutkimus osoitti myös, että 
ruotsalaisten hoitajien valmiudet suo-
situksen mukaiseen elvytykseen olivat 
suomalaisten hoitajien valmiuksia pa-
remmat. Peruselvytystaitoja selvitettiin 
myös Käypä hoito –suositukseen liitty-
vän kahden erilaisen koulutuksen jäl-
keen satunnaistetussa tutkimuksessa. 
Tutkimus osoitti, että internet kurssi ei 
yksinään voi korvata perinteistä pien-
ryhmä opetusta, ohjattua harjoittelua 
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tarvitaan elvytystaitojen oppimiseen. 
Asenteita hoitosuosituksia ja elvy-
tystilanteita kohtaan selvitettiin lääke-
tieteen ja sairaanhoidon opiskelijoil-
le sekä sairaanhoitajille osoitetulla ky-
selylomakkeella. Tutkimus osoitti, et-
tä toisin kuin lääketieteen opiskelijat, 
sairaanhoidon opiskelijat eivät saavut-
taneet riittäviä valmiuksia elvytyssuo-
situksen mukaiseen elvytykseen defi b-
rillointi mukaan lukien. Hoitajien asen-
teita ja kokemuksia selvitettiin ennen ja 
jälkeen Käypä hoito –suositukseen liit-
tyvää koulutusta. Tutkimus osoitti, et-
tä koulutus lisäsi hoitajien luottamus-
ta omiin taitoihin mutta ei vähentänyt 
elvytystilanteeseen liittyvää ahdistusta 
tai potilaan vahingoittamisen pelosta ai-
heutuvaa epäröintiä.
Elvytyksen Käypä hoito –suosituk-
sen julkaisemisen jälkeen elvytyskäy-
täntöihin on tehty huomattavia muu-
toksia. Elvytyskoulutuksen järjestämi-
nen oli kuitenkin vielä riittämätöntä ei-
vätkä elvytysvalmiudet olleet suosituk-
sen mukaisella tasolla. Nykyinen elvy-
tysopetus ja harjoittelu eivät takaa var-
haisen defi brillaation toteutumista. 
82
Current Care Guidelines for Cardiopulmonary Resuscitation
ACKNOWLEDGEMENTS
This study was carried out at the Depart-
ment of Anaesthesiology and Intensive 
Care Medicine, University of Helsinki 
from 2004–2010. 
I wish to express my most sincere 
gratitude to all following:
Firstly I am very grateful to my su-
pervisors: Docent Leila Niemi-Muro-
la, MD, PhD, my main supervisor for 
her enthusiastic and encouraging su-
pervision. Her educational experience 
has been essential for the continu-
ous progress of this thesis. Professor 
Maaret Castrén, MD, PhD, my second 
supervisor and friend for her support-
ing and fi rm guidance. Her experience 
in the fi eld of clinical resuscitation med-
icine has been of importance through-
out this thesis. Professor Per Rosenberg 
MD, PhD for the opportunity to conduct 
this study at the Department.
Secondly I am very grateful to the of-
fi cial reviewers of the manuscript, Do-
cent Elina Eriksson RN, PhD and Do-
cent Veli-Pekka Harjola MD, PhD, for 
their valuable comments and expertise. 
Without their efforts this thesis would 
not have been accomplished.
Thirdly I wish to extend my sincerest 
thanks to the ECCE consortium for pro-
viding research training, valuable com-
ments, and expertise and offering dif-
ferent viewpoints to my work.
In addition I want to thank the fol-
lowing: Jouni Nurmi MD, PhD, of the 
Department of Anaesthesia and Inten-
sive Care Medicine, Professor Johan 
Herlitz MD, PhD, Division of Cardiol-
ogy, Sahlgrenska University Hospital, 
Göteborg, Sweden, Åsa Axelsson RN, 
PhD of Institute of Nursing, Faculty 
of health Caring Sciences, Sahlgren-
ska Academy at Göteborg University, 
Göteborg, Sweden, Solveig Aune RN, 
MNSc, of the Division of Cardiology, 
Sahlgrenska University Hospital, Göte-
borg, Sweden, Ann-Britt Thoren RN, 
MNSc, of Institute of Medicine, Depart-
ment of Molecular and Clinical Medi-
cine, Sahlgrenska University Hospital, 
Göteborg, Sweden, Iira Lankinen RN, 
MNSc, of Metropolia University of Ap-
plied Sciences Helsinki, Docent Minna 
Kaila MD, PhD, of the Department of 
Pediatrics, Tampere University Hospital 
and Finohta/THL, Timo Tolska PhD, of 
the Finnish Medical society Duodecim 
and Timo Varpula MD, of the Depart-
ment of Anaesthesia and Intensive Care 
Medicine for co-authorship of the origi-
nal publications.
Moreover, I wish to thank my father 
and his spouse Sirkka Säynäslahti for 
their love and support. Hannele Teräs-
ranta MSc (Engg), my friend for her con-
structive critique, support and humour 
inspiring me to continue. Pirkko, Mar-
ja, Henni, Ritva, Tiina and all my other 
special friends for providing something 
more than research work in my life.
83
Finally and most of all I thank warm-
ly my precious family. Juha for his love 
and his capability to always understand, 
support and encourage me. Our dear 
daughters, Jemina, Anni and Martina 
and our dear son Hugo, for love, happi-
ness, enthusiasm and energy they have 
brought into our lives.
The fi nancial support of The Maire 
Tapola Foundation, The Laerdahl 
Foundation for Acute Medicine, Finn-
ish Foundation for Cardiovascular Re-
search, and Academy of Finland is crate-
fully acknowledged. 
Espoo, November 2010
Marja Mäkinen
84
Current Care Guidelines for Cardiopulmonary Resuscitation
REFERENCES
1 Field MJ, Lohr MJ.  Clinical Practice 
Guidelines: Directions for a 
New Program. Washington 
DC, National Academy Press 
1990.
2. Institute of Medicine. Guidelines 
for clinical practice: From 
development to use. Washington 
DC: National Academic Press 
1992.
3. Grol R, Grimshaw J. From best 
evidence to best practice: 
effective implementation of 
change in patients´ care. Lancet 
2003;362:1225-30.
4. Chassin MR. Practice guidelines: best 
hope for quality improvement 
in the 1990s. J Occup Med 
1990;32:1199–1206.
5 Rea TD, Eisenberg MS, Becker LJ, 
Murray JA, Hearne T. Temporal 
trends in sudden cardiac arrest: 
a 25-year emergency medical 
services perspective. Circulation 
2003;107:2780–2785.
6. Gombotz H, Weh B, Mitterndorfer 
W, Rehak P. In-hospital 
cardiac resuscitation outside 
the ICU by nursing staff 
equipped with automated 
external defibrillators – The 
first 500 cases. Resuscitation 
2006;70:416-422.
7. Miilunpalo S, Toropainen E, Moisio P. 
Implementation of guidelines in 
primary health care: A challenge 
for the municipal health centres 
in Finland. Scand J Prim Health 
Care 2001;19:227–231.
8. Guidelines 2000 for Cardiopulmonary 
Resuscitation and Emergency 
Cardiovascular Care – 
International Consensus on 
Science. Resuscitation Guidelines 
2000;46:1–447. 
9. Castrén M. Defibrillaatio elvy-
tyksessä. [Defibrillation in 
cardiopulmonary rsuscitation] 
Duodecim 2000;116:1127–1131.
10. Nurmi J, Harjola VP, Nolan J, Castrén 
M. Observations and warning 
signs prior to cardiac arrest. 
Should a medical emergency 
team intervene earlier? Acta 
Anaesthesiol Scand 2005 Maj; 
49(5):702–706
11. Skriffars MB, Castrén M, Nurmi J, 
Thoren AB, Aune S, Herliz J. Do 
patient characteristics or factors 
at resuscitation infl uence long 
term surviving to be discharged 
following in-hospital cardiac 
arrest. J Intern Med 2007 Oct; 
262(4):488-490. 
12. Engdahl J, Bang A, Lindqvist J, 
Herliz J. Time trends in long-term 
85
mortality after out-of- hospital 
cardiac arrest, 1980 to1998, and 
predictors for death. Am Heart J 
2003;145:826–833  
13. The American Heart Association 
in Collaboration with the 
International Liaison Committee 
on Resuscitation. Guidelines 
2000 for Cardiopulmonary 
Resuscitation and Emergency 
Cardiovascular Care. Part 4: the 
automated external defi brillator: 
key link in the chain of survival. 
Circulation 2000;102:I60–176.
14. Thorsen T, Mäkelä M, editors. 
Changing Professional Practice. 
Theory and Practice of Clinical 
Guidelines Implementation. 
Copenhagen: Danish Institute for 
Health Services Research, 1999. 
15. Bero LA, Grilli R, Grimshaw JM, 
Harvey E, Oxman AD, Thomson 
MA. Closing the gap between 
research and practice: an 
overview of systematic reviews 
of interventions to promote the 
implementation of research 
findings. BMJ 1998;317:465–
468.
16. Grimshaw JM, Thomas RE, Mac 
Lennan G, Fraser C, Ramsay 
CR, Vale L et al. Effectiveness 
and efficiency of guideline 
dissemination strategies. Health 
Technol Assess 2004;8(6):iii-
iv,1–72. 
17.  Berdowski J, Schmohl A, Tijssen 
JG, Koster RW. Time needed 
for a regional emergency 
medical system to implement 
resuscitation Guidelines 2005-
-The Netherlands experience.
Resuscitation 2009 Dec;80(12):
1336–1341.
18. Cabana MD, Rand CS, Powe NR, 
Wu AW, Wilson MH, Abboud 
PA, Rubin HR. Why don’t 
physicians follow clinical practice 
guidelines? A framework for 
improvement. JAMA 1999 Oct 
20;282(15):1458–1468. 
19. Nurmi J, Castrén M. Preparedness for 
cardiopulmonary resuscitation 
in primary care. Scand J Prim 
Health Care 2004;22:87–90.
20. Miilunpalo S, Toropainen E, Mäkinen 
M. Miten valtakunnalliset 
suositukset tunnetaan terveys-
keskuksissa? How well are 
national guidelines known in 
health care centres? Duodecim 
2002;18:613–619.
21. Jousimaa J. The clinical use of 
computerised primary care 
guidelines. Doctoral dissertation. 
Kuopio: University of Kuopio, 
2001.
22. Ikäheimo P, Tuuponen T, 
Hartikainen S, Kiuttu J, 
Klaukka, T. Achievements and 
shortcomings of Finnish asthma 
care. Scandinavian Journal of 
86
Current Care Guidelines for Cardiopulmonary Resuscitation
Public Health 2004;32:310–316.
23. Haahtela T, Tuomisto LE, Pietinalho 
A, Klaukka T, Erhola M, Kaila 
M, Nieminen MM, Kontula E, 
Laitinen LA. A 10 year asthma 
programme in Finland: major 
change for the better. Thorax 
2006;61:663–670.
24. Alanen S, Johannala-Kemppainen R, 
Ijäs J, Kaila M, Klockars M, Mäkelä 
M, Välimäki MA. Evaluation 
of current care effectivness: a 
survey of hypertension guideline 
implementation in Finnish health 
centres. Scand J Prim Health 
Care 2007 Dec;25(4):232–236.
25. Skrifvars MB, Castrén M, Kurola 
J, Rosenberg PH. In-hospital 
cardiopulmonary resuscitation: 
organization, management and 
training in hospitals of different 
levels of care. Acta Anaesthesiol 
Scand. 2002 Apr; 46(4):458–
463.
26.  Skrifvars M, Rosenberg PH, Finne 
P, Halonen S, Hautamäki R, 
Kuosa R, Niemelä H, Castrén 
M. Evaluation of the in-
hospital Utstein template in 
cardiopulmonary resuscitation 
in secondary hospitals. 
Resuscitation 2003;56:75–82. 
27. Nyman J, Sihvonen M. Cardio-
pulmonary resuscitation skills 
in nurses and nursing students. 
Resuscitation 2000;47:79–184. 
28. Murphy M, Fitzimons D. Does 
attendance at an immediate 
life support course influence 
nurse’s skill deployment during 
cardiac arrest? Resuscitation 
2004;62:49–54.
29. Chamberlain DA, Hazinski MF 
(eds.). ILCOR advisory statement: 
Education in resuscitation. 
Resuscitation 2003;59:11–43.
30. Iirola T, Lund VE, Katila AJ, Mattila-
Vuori A, Pälve H.Teaching 
hospital physicians’ skills and 
knowledge of resuscitation 
algorithms are deficient. 
Acta Anaesthesiol Scand 
2002;46:1150–1154.
31. Noodergaad GJ, Be WK, Sabbe M, 
Diets RF, Noodergraaf A, Van 
Hemelrijck J, Training needs and 
qualifi cations of anaesthesiologist 
not exposed to ALS. Resuscitation 
1999;40:147–160. 
32. Hulme J. Perkins GD, Baldoc C, 
Mc Namara A. Use of advanced 
life support skills. Resuscitation 
2003 Jul; 58(1):59–63.
33. Meerabeau L, Page S. I’m sorry if I 
panicked you: Nurses’ accounts 
of teamwork in cardiopulmonary 
resuscitation.  Interprof Care 
1999;13:29–35.  
87
34. Dwyer T, Mosel Williams L. Nurses’ 
behaviour regarding CPR and the 
theories of reasoned action and 
planned behaviour. Resuscitation 
2002;52: 85–90. 
35. Spearpoint K, McLean P, Zideman 
D. Early defi brillation and the 
chain of survival in in-hospital’ 
adult cardiac arrest; minutes 
count’. Resuscitation 2000 
May;44(3):165–169.
36. Nurmi J. Improving the response 
to cardiac arrest. Studies on 
organisational and educational 
aspects. Department of 
Anaesthesiology and Intensive 
Care Medicine. University of 
Helsinki. Academic dissertation. 
Yliopistopaino, Helsinki 2005.
37. Alanen S. Implementation an 
evidence-based hypertension 
guideline into Finnish primary 
health care nursing. University 
of Turku. Academic dissertation. 
Anales Universitatis Turkuensis 
- Ser. D Osa–Toim.851.Turku 
2009.
38. Jousimaa J, Kunnamo I. PDRD- 
a computer-based primary care 
decision support system. Med 
Inform 1993;18:103–112.
39. Sackett DL, Rosenberg WM, Gray 
JA, Haynes RB, Richardson 
WS. Evidence based medicine: 
what it is and what it isn’t. BMJ 
1996;312:71–72.
40. WHO, World Health Organization: 
Global programme on evidence 
for health policy. Guidelines for 
WHO Guidelines Geneva: WHO 
World Health Organization; 
2003.
41. Schunemann HJ, Fretheim A, Oxman 
AD. WHO Advisory Committee 
of Health research. Improving 
the use of research evidence 
in guideline development: 1. 
Guidelines for guidelines. Health 
Res Policy Syst 2006 Nov 21;4:13.
42. Varonen H, Jousimaa J, Helin-
Salmivaara A, Kunnamo 
I. Electronic primary care 
guidelines with links to Cochrane 
reviews — EBM Guidelines. Fam 
Pract 2005;22:465–469
43. Carneiro AV. Methodological 
appraisal of guidelines. The 
AGREE instrument. Rev Port 
Cardiol. 2004 Mar;23(3):447–
456.
44. Woolf SH, Grol R, Hutchinson A, 
Eccles M, Grimshaw J. Clinical 
guidelines: potential benefits, 
limitations, and harms of clinical 
guidelines. BMJ 1999;318:527–
530.
45. The AGREE Collaboration. Devel-
opment and validation of 
an international appraisal 
instrument for assessing the 
quality of clonical practice 
guidelines: the AGREE project. 
88
Current Care Guidelines for Cardiopulmonary Resuscitation
Qual Saf Health Care 2003;12:
18–23.
46. Espeland A, Baerheim A: Factors 
affecting general practitioners’ 
decisions about plain radiography 
for back pain: implications for 
classifi cation of guideline barriers 
– a qualitative study. BMC Health 
Serv Res 2003 Mar;25(1):15–19.
47. Burgers JS, Grol RP, Zaat JO, Spies 
TH, Bij AK van der, Mokkink HG. 
Characteristics of effective clinical 
guidelines for general practice. Br 
J Gen Pract 2003;53:15–19.
48. www.duodecim.fi /kh/, http:// www.
kaupahoito.fi /web/english
49. The dissemination of Cochrane 
evidence. An inventory of 
resources that use Cochrane 
reviews. May 2004. The 
Cochrane Collaboration. http://
www.cochrane.org 
50. Mäkelä M. International Society of 
Technology Assessment in Health 
Care. Meeting. Annu Meet Int Soc 
Technol Assess Health Care Int 
Soc Technol Assess Health Care 
Meet. 2002; 18: abstract no. 371. 
51. Varonen H, Makelä M. Practice 
guidelines in Finland: availability 
and quality. Qual Health Care 
1997; 6:75–79.
52. Jeannot JG, Scherer F, Pittet V, 
Burnand B, Vader JP. Use of the 
World Wide Web to implement 
clinical practice guidelines: a 
feasibility study. J Med Internet 
Res 2003 Apr–Jun;5(2):e12.
53. Butzlaff M, Vollmar H, Floer B, 
Koneczny N, Isfort J, Lange S. 
Learning with computerized 
guidelines in general practice?: A 
randomized controlled trial. Fam 
Pract 2004;21:183–188.
54. Gillespie LD, Gillespie WJ. 
Finding current evidence: 
search strategies and common 
databases. Clin Orthop 
2003;413:133–145.
55. Ollenschläger G, Marshall C, Qureshi 
S, Rosenbrand K, Burgers J, 
Mäkelä M, Slutsky J.  Improving 
the quality of health care: using 
international collaboration to 
inform guideline programmes 
by founding The Guidelines 
Internat ional  Network 
(G-I-N). Qual Saf Health Care 
2004;13:455–460.
56. Shekelle P, Ecceles MP, Grimshaw 
JM, Woolf SH. When 
should clinical guidelines be 
updated? BMJ 2001 July 
21;323(7305):155–157.
57. Cooper JA, Cooper JD, Cooper JM. 
Cardiopulmonary Resuscitation. 
History, Current Practice, and 
Future Direction. Circulation 
2006;114:2839–2849.
89
58. Ramsay PT, Maxwell RA. 
Advancements in cardio-
pulmonary resuscitation: 
increasing circulation and 
improving survival. Am Surg 
2009 May;75(5):359-62.
59. Cardiopulmonary resuscitation: 
Statement by the ad hoc 
committee on cardiopulmonary 
resuscitation of the Division 
of Medical sciences, National 
Academy of Sciences-National 
research Council. JAMA 
1966;98:372–379.
60. Guidelines 2000 for cardio-
pulmonary resuscitation and 
emergency cardiovascular care 
– an international consensus on 
science. Circulation 2000;102:1–
389.
61. Standards for cardiopulmonary 
resuscitation (CPR) and 
emergency cardiac care (ECC). 
JAMA 1974;227:837–866.
62. The 1998 European Resuscitation 
Council. Guidelines for adult 
advanced life support. A 
statement from the working 
group on the Advanced Life 
Support and approved by the 
executive committee of the 
European Resuscitation Council. 
Resuscitation 1998;37:81–90.
63. Nolan JP, Deakin CD, Soar J, 
Böttiger BW, Smith G. European 
resuscitation Council. Guidelines 
2005 Section 4. Adult basic life 
support and use of automated 
external  def ibri l lators . 
Resuscitation 2005 Dec; 67:39–
86.
64. Finnish Resuscitation Council’s 
guidelines for basic resuscitation. 
Duodecim. 2000;116(10): 1119. 
Available at www.duodecim.
currentcare.fi 
65. Rea TD, Eisenberg MS, Culley LL, 
Becker L. Dispatcher-assisted 
cardiopulmonary resuscitation 
and survival in cardiac 
arrest. Circulation 2001 Nov 
20;104(21):2513-6.
66. Engdahl J, Bång A, Lindqvist J, 
Herlitz J. Factors affecting short- 
and long-term prognosis among 
1069 patients with out-of-hospital 
cardiac arrest and pulseless 
electrical activity. Resuscitation 
2001 Oct;51(1):17–25.
67. Kern KB. Cardiopulmonary 
resuscitation without ventilation. 
Crit Care Med. 2000 Nov; 28(11 
Suppl):N186-9.
68. Heidenreich JW. Sanders AB, 
Higdon TA, Kern KB, Berg RA, 
Ewy GA. Uninterrupted chest 
compression CPR is easier to 
perform and remember than 
standard CPR. Resuscitation 
2004 Nov; 63(2):123-30.
90
Current Care Guidelines for Cardiopulmonary Resuscitation
69. Bohmk K, Rosenqvist M, Herliz 
J, Hollenberg J, Svensson 
L. Survival is similar after 
standard treatment and chest 
compression only in out-hospital 
bystander cardiopulmonary 
resuscitation. Circulation 2007 
Dec 18;116(25):2908–2912.
70. Warwik JP, Mackie K, Spencer I. 
Towards early defi brillation—a 
nurse training programme in 
the use of automated external 
defibrillators. Resuscitation 
1995;30:231–235.
71. Hanefeld C, Lichte C, Mentges-
Schroter I, Sirtl C, Mugge A. 
Hospital-wide first-responder 
automated external defi brillator 
programme: 1 year experience. 
Resuscitation 2005;66:167–170.
72. Plaisance P, Lurie KG, Vicaut E, 
Martin D, Gueugniaud PY, Petit 
JL, Payen D. Evaluation of an 
impedance threshold device 
in patients receiving active 
compressions-decompressions 
cardiopulmonary resuscitation 
for out of hospital cardiac arrest. 
Resuscitation 2004;61:265–271.
73. Xavier LC, Kern KB Cardiopulmonary 
Resuscitation Guidelines 2000 
update: what’s happened since. 
Curr Opin Crit Care 2003 Jun; 
9(3):218–221.  
74. Ramsay PT, Maxwell RA. 
Advancements in cardio-
pulmonary resuscitation: 
increasing circulation and 
improving survival. Am Surg 
2009 May; 75(5):359–362.
75. Baskett PJF, Nolan JP, Handley A, 
Soar J, Biarent D, Richmond S. 
European Resuscitation Council 
Guidelines for Resuscitation 2005 
Section 9. Principles of training 
in resuscitation. Resuscitation 
2005;6751:5181–5189.
76. Priori SG, Bossaert LL, Chamberlain 
DA, Napolitano C, Arntz HR, 
Koster RW, Monsieurs KG, 
Capucci A, Wellens HJ. ESC-ERC 
recommendations for the use of 
automated external defi brillators 
(AEDs) in Europe. Eur Heart J 
2004 Mar;25(5):437-45. 
77. Davies CS, Colquhoun M, Graham 
S, Evans T, Chamberlain 
D; Defibrillator Advisory 
Committee. Defibrillators in 
public places: the introduction 
of a national scheme for public 
access defi brillation in England. 
Resuscitation 2002 Jan;52(1):13-
21.
78. Jäntti H, Kuisma M, Uusaro A. The 
effects of changes to the ERC 
resuscitation guidelines on no 
fl ow time and cardiopulmonary 
resuscitation quality: a 
randomised controlled study 
on manikins. Resucitation 2007 
Nov;75(2):338–344.
91
79. Wik L, Mykleburst H, Auestad BH, 
Steen PA. Retention of basic life 
support skills 6 months after 
training with an automated 
voice advisory manikin system 
without instructor involvement. 
Resuscitation 2002;52:273–279. 
80. Angoff, WH. (1971) Scales, norms 
and equivalent scores. In RL 
Thorndike (Ed.), Educational 
measurement (2nd ed., pp.508-
600). Waschington DC: American 
Council on Education.
81. Wass V, Van der Vleuten C, Shatzer 
J, Jones R. Assessment of 
clinical competence. Lancet 
2001;357:945–949.
82. Hamilton R. Nurses´ knowledge 
and skill retention following 
cardiopulmonary resuscitation 
training: a review of the literature. 
J of Adv Nurs 2005; 51(3):288–
297.
83. Steen PA, Kramer-Johansen J. 
Improving cardiopulmonary 
resuscitation quality to ensure 
survival. Curr Opin Crit Care 
2008 Jun;14(3):299–304.
84. Guidelines 2000 for cardio-
pulmonary Resuscitation and 
Emergency Cardiovascular 
Care. Part 3: adult basic life 
support. The American Heart 
Association in collaboration 
with the international Liaison 
Committee on Resuscitation. 
Circulation 2000 Aug 
22;102(8suppl):122–159.
85.  Elvytys (Resuscitation). Duodecim 
2002;118:740–757. 
86. Grol R, Grimshaw J. From best 
evidence to best practice: 
effective implementation of 
change in patients’ care. Lancet 
2003;362:1225–1230.
87. Puffer S, Rashidian A. Practice 
nurses’ intentions to use clinical 
guidelines. J Adv Nurs 2004; 
47:500–509.
88. Ketola E., Sipilä R., Mäkelä M., 
Klockars M. Quality improvement 
programme for cardiovascular 
disease risk factor recording in 
primary care. Qual Health Care 
2000a;9:175–180.
89. Ward S, Barnes H, Ward R. Evaluating 
a respiratory intermediate care 
team. Nurs Stand 2005 Oct 12-
18;20(5):46–50.
90. Sheldon TA, Cullum N, Dawson D, 
Lankshear A, Lowson K, Watt 
I, West P, Wright J. What’s the 
evidence that NICE guidance has 
been implemented? Results from 
a national evaluation using time 
series analysis audit of patients 
notes and interviews, 2004 BMJ 
329:329–336.
91. Butzlaff M, Kempkens D, Schnee 
M, Dieterie WE, Böcken J, 
92
Current Care Guidelines for Cardiopulmonary Resuscitation
Rieger MA. German ambulatory 
care physicians’ perspectives on 
clinical guidelines – a national 
survey. BMC Fam Pract 2006 
Jul 20;7:47.
92. Nurmi, J, Rosenberg P, Castren M. 
Adherence to guidelines when 
positioning the defibrillation 
electrodes. Resuscitation 2004; 
61:143–147.
93. Francke AL, Smit MC, de Veer AJ, 
Mistiaen P. Factors infl uencing 
the implementation of clinical 
guidelines for health care 
professionals: a systematic meta-
review. BMC Med Inform Decis 
Mak 2008 Sep 12;8:38.
94. Saillour-Glenisson F, Michel 
P. Individual and collective 
facilitators of and barriers to the 
use of clinical practice guidelines 
by physicians: a literature review. 
Rev Epidemiol Sante Publique 
2003 Feb; 51(1Pt1):65–80.
95. Cabana MD, Ebel BE, Cooper-Patric 
L, Powe NR, Rubin HR, Rand 
CS. Barrier’s pediatricicians 
face when using astma practice 
quidelines. Arch Pediatr Adolesc 
Med 2000;Jul 154(7):685–693.
96. Elovainio M, Mäkelä M, Sinervo T, 
Kivimäki M, Eccles M, Kahan J. 
Effects of job characteristics, team 
climate, and attitudes towards 
clinical guidelines. Scand J Public 
Health. 2000; 28(2):117-22.
97. Elovainio M, Eccles M, Mäkelä M. 
Attitudes toward guidelines and 
a scale for measuring them. In: 
Thorsen T, Mäkelä M, editors. 
Changing professional practice. 
Theory and practice of clinical 
guidelines implementation. DSI 
Rapport 1999.05,153–463.
98. Feder G, Eccles M, Grol R, Griffi ths C, 
Grimshaw J. Clinical guidelines: 
using clinical guidelines. BMJ 
1999;318:728–730.
99. Grol RPTM, Bosch MC, Hulscher 
MEJL, Eccles MP, Eccles MP, 
Wensing M. Planning and 
Studying Improvement in Patient 
Care: The Use of Theoretical 
Perspectives. Milbank Q 2007; 
85: 93–138.
100. Alanen S, Ijäs J, Kaila M, Mäkelä 
M, Välimäki M. Hypertension 
guideline implementation: 
experiences of Finnish primary 
care nurses J of Eval Clin Pract 
2008 Oct;14(5):830–835
101. Caves ND, Irwin MG. Attitudes to 
basic life support among medical 
students following the 2003 
SARS outbreak in Hong Kong. 
Resuscitation 2006;68:93–100.
102. Morgan R, Westmoreland C. 
Survey of junior hospital doctors’ 
attitudes to cardiopulmonary 
resuscitation. Postgrad Med J 
2002;78:413–415. 
93
103. Jabbour M, Osmond M, Klassen 
T. Life support courses – are 
they effective? Ann Emerg Med 
1996;28:690–698.
104. Dent JA, Harden RM. AMEE 
Guide No26:  Clinical teaching in 
ambulatory care setting:making 
the most of learning opportunities 
with outpatients. Med Teach 
2005 Jun;27(4):302–315
105. McNeil HP, Hughes CS, Toohey 
SM, Dowton SB. An innovative 
outcomes-based medical 
education program built on adult 
learning principles. Med Teach 
2006 Sep;26(6):527–534.
106.  Baskett P.Progress of the advanced 
life support courses in Europe 
and beyond. Resuscitation 2004; 
62:311–313.
107. Handley AJ, Handley SA. 
Improving CPR performance 
using an audible feedback 
system suitable for incorporation 
into an automated external 
defi brillator. Resuscitation 2003 
Apr;57(1):57–62.
108. Jäntti H, Silfvast T, Turpeinen 
A, Paakkonen H, Uusaro A. 
Nationwide survey of 
resuscitation education in 
Finland. Resuscitation 2009 
Sep;80(9):1043–1046.
109. Garcia-Barbero M. Caturla-
Such J. What are we doing in 
cardiopulmonary resuscitation 
training in Europe? An analysis 
of a survey. Resuscitation 
1999;41:225–236.
110. www.med.helsinki.fi/perus-
koulutus/LL/jaksot.htm
111. http://opinto-opas-ops.metro-
polia.fi 
112. Preuch MR, Bea F, Roggenbach J, 
Kauts HA, Junger J, Nikendei C. 
Resuscitation guidelines 2005: 
does experienced nursing staff 
need training and how effective 
is it? Am J Emerg Med 2010 
Maj;28(4):477–484-
113. Kneebone, RL, Scott W, Darzi A, 
Horocks M. Simulation and 
clinical practice: strengthening 
the relationship. Med Educ 
2004;38:1095–1102. 
114. Issenberg SB, McGaghie WC, 
Petrusa ER, Lee Gordon D, 
Scalese RJ. Features and uses of 
high-fi delity medical simulations 
that lead to effective learning: a 
BEME systematic review. Med 
Teach 2005 Jan; 27(1):10–28.
115. Diekemann P, Rall M, Ostergaard 
D. The role of Patient simulation 
and incident reporting in the 
development and evaluation 
of medical devices and the 
training of their users. Work 
2009;33(2):135–143.
94
Current Care Guidelines for Cardiopulmonary Resuscitation
116. Steadman RH, Coates WC, Huang 
YM, Matevosian R, Larmon 
BR, McCullough L, Ariel D. 
Simulation-based training is 
superior to broblem-based 
learning for acquisition of critical 
assessment and management 
skills. Crit Care Med 2006 
Jan;34(1):151–157.
117. Hallikainen J, Väisänen O, Randell T, 
Tarkkila P, Rosenberg PH, Niemi-
Murola L. Teaching anaesthesia 
induction to medical students: 
comparison between ful-scale 
simulation and supervised 
teaching in the operating 
theatre. Eur J Anaesthesiol 2009 
Feb;26(2):101–104.
118. Perkins GD, Davies RP, Stallard 
N, Bullock I, Stevens H, Lockey 
A. Advanced life support 
cardiac arrest scenario test 
evaluation. Resuscitation. 2007 
Dec;75(3):484-90. 
119. Wik L, Thowsen J, Steen P A. 
An automated voice advisory 
manikin system for training in 
basic life support without an 
instructor. A novel approach 
to CPR training. Resuscitation 
2001;50: 167–172.
120. Isbye DL, Rasmussen LS, Lippert 
FK, Rudolph SF, Ringsted CV. 
Laypersons may learn basic 
life support in 24min using a 
personal resuscitation manikin. 
Resuscitation. 2006 Jun; 
69(3):435–442. 
121. Lam-Antoniades M, Ratnapalan 
S, Tait G. Electronic continuing 
education in the health profession: 
an update on evidence from 
RCTs. J Contin Educ Health Prof 
2009;29:44–51.
122. Harris JM, Novalis-Marine C, Haris 
RB. Women physicians are real 
adopters of on-line continuing 
medical education. J Contin Educ 
Health Prof 2003 fall;23(4):221–
228. 
123. Schwind HA, Rooke GA, Ross 
BK, Sivarajan M. Use of a 
computerized advanced cardiac 
life support simulator improves 
retention of advanced cardiac life 
support guidelines better than a 
textbook review. Crit Care Med 
1999;27:821–824. 
124. Atkinsson PR,Bingham J, 
McNicoli BP, Loane MA, 
Wootton R. Telemedicine and 
cardiopulmonary resuscitation: 
the value of video-link and 
telephone instructon to a mock 
bystander. J Telemed Telecare 
1999;5:242–245.
125. Einspruch EL, Lynch B, Aufderheide 
TP, Nichol G, Becker L. 
Retention of CPR skills learned 
in a traditional AHA Heartsaver 
course versus 30-min video self-
training: a controlled randomized 
95
study. Resuscitation 2007 
Sep;74(3):476-86
126. Davies N, Gould D. Updating 
cardiopulmonary resuscitation 
skills: a study to examine the 
efficacy of self-instruction on 
nurses’ competence. J Clin Nurs 
2000 May; 9(3):400–410.
127. Hopstock LA. Motivation and 
adult learning: a survey among 
hospital personnel attending a 
CPR course. Resuscitation 2008 
Mar;76(3):425–430.
128. Skrifvars M, Pettilä V, Rosenberg 
PH,  Castrén M. A multiple logistic 
regression analysis of in-hospital 
factors related to survival at six 
months in patients resuscitated 
from out-of-hospital ventricular 
fibrillation. Resuscitation 
2003;59:319–328. 
129. Säämänen J. Sydänpysähdys-
potilaan peruselvytys sairaa-
lassa. Elvytyskoulutuksen 
ja taustamuuttujien yhteys 
sairaanhoitajien elvytystietoihin 
ja – taitoihin. Turun Yliopiston 
julkaisuja. Sarja–Ser. C Osa–
Tom. 210. Turun Yliopisto 2004.
130. Hopstock LA. Cardiopulmonary 
resuscitation; use, training and 
self-confi dence in skills. A self-
report study among hospital 
personnel. Scand J Trauma 
Emerg Med 2008 Dec16;16(1):18.
131. Donnelly PD, Lester CA, Morgan 
CLl, Assar D. Evaluating CPR 
performance in basic life 
support: the VIDRAP protocol. 
Resuscitation 1998;36:51–57. 
132. Assar D, Chamberlain D, Colquhoun 
M, Donnelly P, Handley AJ, 
Leaves S, Kern KB. Randomised 
controlled trial of staged teaching 
for basic life support 1. Skill 
acquisition at bronze stage. 
Resuscitation 2000;45:7–15.
133. Donnelly P, Assar D, Lester C. A 
comparison of manikin CPR 
performance by lay persons 
trained in three variations of 
basic life support guidelines. 
Resuscitation 2000;45:195–199.
134. Chamberlain D, Smith A, Woollard 
M, Handley AJ, Leaves S, Kern 
KB. Trials of teaching methods in 
basic life support (3): Comparison 
of simulated CPR performance 
after first training and at 6 
months, with a note on the value 
of re-training. Resuscitation 
2002;53:179–187.
135. Celenza T, Gennat HC, O’Brien DO, 
Jacobs IG, Lynch DM, Jelinek 
GA. Community competence in 
cardiopulmonary resuscitation. 
Resuscitation 2002;55;157–165.
136. Todd K, Braslow A, Brennan RT, 
Lowery DW, Cox RJ, Lipscomb 
LE, Kellerman AL. Randomized, 
96
Current Care Guidelines for Cardiopulmonary Resuscitation
controlled trial of video self-
instruction versus traditional 
CPR training. Ann Emerg Med 
1998;31: 64–369.
137. Liberman M. Teaching 
cardiopulmonary resuscitation 
to CEGEP students in Quebec 
– a pilot project. Resuscitation 
2000;47:249–257.
138. Handley AJ, Handley SAJ. 
Improving CPR performance 
using an audible feedback system 
suitable for incorporation into an 
automated external defi brillator. 
Resuscitation 2003;57:57–62
139. Woollard M, Smith A, Whitfi eld 
R, Chamberlain D, West R, 
Newcombe R, Clawson J. To blow 
or not to blow: a randomized 
controlled trial of compression 
only and standard telephone 
CPR instructions in simulated 
cardiac arrest. Resuscitation 
2003;59:129–131.
140. Todd K, Heron S, Thomson M, 
Dennis RRN, O’Connor J, 
Kellerman AL. Simple CPR: A 
randomized, controlled trial 
of video self-instructional 
cardiopulmonary resuscitation 
training in an African American 
church congregation. Ann Emerg 
Med 1999;34:730–737
141. Chamberlain D, Smith A, 
Colquhoun M, Handley 
AJ, Kern KB, Woollard M. 
Randomised controlled trials 
of staged teaching for basic life 
support 2. Comparison of CPR 
performance and skill retention 
using either staged instruction 
or conventional training. 
Resuscitation 2001;50:27–37.
142. Smith A, Colquhoun M, Woollard 
M, Handley AJ, Kern KB, 
Chamberlain D. Trials of teaching 
methods in basic life support (4): 
comparison of simulated CPR 
performance at unannounced 
home testing after conventional 
or staged training. Resuscitation 
2004;61:41–47
143. Castren M , Nurmi J , Laakso J-P, 
Kinnunen A, Backman R, Niemi-
Murola L.  Teaching public access 
defi brillation to lay volunteers – a 
professional health care provider 
is not a more effective instructor 
than a trained lay person. 
Resuscitation 2004;63:305–310.
144. Jansen JMJ, Berden HJJM, van 
der Vleuten CPM, Grol RPTM, 
Rethans JJ, Verhoeff CPM. 
Evaluation of cardiopulmonary 
resuscitation skills of general 
practitioners using different 
scoring methods. Resuscitation 
1997;34: 35–41.
145. Swor R, Compton S, Vining F, Farr 
LO, Kokko S, Pascual R, Jackson 
RE. A randomized controlled trial 
of chest compression only CPR 
for older adults – a pilot study. 
97
Resuscitation 2003; 58:177–185.
146. Hunt EA, Fiedor-Hamilton 
M, Resuscitation education: 
narrowing the gap between 
evidence-based resuscitation 
guidelines and performance 
using best educational practices. 
Pediatr Clin North Am. 2008 
Aug; 55(4):1025-50
147. Fletcher G, Flin R, Mc George P, 
Clavin R, Maran N, Patey R. 
Anaesthetists Non-Technical 
Skills (ANTS): evaluation of a 
behavioural marker system. BJA 
2003; 90:580–588. 
148. Flin R, Maran N, Identifying and 
training non-technical skills 
for teams in acute medicine.
Qual saf in Health Care 2004 
oct;13(S1):80–84.
149. Fletcher GC, McGeorge P, Flin 
RH, Glavin RJ, Maran NJ. The 
role of non-technical skills in 
anaesthesia: a review of current 
literature.Br J Anaesth. 2002 
Mar;88(3):418–29.
150. Reader TW, Flin R, Mearns K, 
Cuthbertson BH.Developing a 
team performance framework for 
the intensive care unit. Crit Care 
Med. 2009 May; 37(5):1787-93.
151. Wik L, Dorph E, Auested B, Steen 
PA. Evaluation of a defi brillator-
basic  cardiopulmonary 
resuscitation program for non 
medical personnel. Resuscitation 
2003;56:167–172.
152. Covell CL. BCLS Certifi cation of the 
nursing staff: an evidence-based 
approach. J Nurs Care Qual. 
2006 Jan-Mar;21(1):63–69. 
153. Mitchell LB. The prevention 
of sudden cardiac death: the 
role of the automated external 
defi brillator. Can J Cardiol 2005 
Maj;21 Suppl A:41A-46A.Review.
154. Heidenreich JW, Higdon TA, 
Kern KB. Single-rescuer 
cardiopulmonary resuscitation: 
’two quick breaths’ – an 
oxymoron. Resuscitation 
2004;62:283–289.
155. Thoren A-B, Axelsson Å, Holmberg 
S, Herlitz J. Measurement of skills 
in cardiopulmonary resuscitation 
– do professionals follow given 
guidelines? Eur J Emerg Med 
2001;8:169–176. 
156. Brennan RT, Braslow A, Batcheller 
AM, Kaye W. A reliable and 
valid method for evaluating 
cardiopulmonary resuscitation 
training outcomes. Resuscitation 
1996;85:85–93. 
157. Graham CA, Guest KA, Scollon D. 
Cardiopulmonary resuscitation, 
Paper 1: A survey of undergraduate 
training in UK medical schools. 
Journal of Accident and Emerg 
Med 1994;11:62–164.
98
Current Care Guidelines for Cardiopulmonary Resuscitation
158. Macmillan CSA, Crosby JR, 
Wildsmith JAW. Skilled task 
teaching and assessment. Med 
Teach 2001;23:591–594. 
159. Davis M H. OSCE: the Dundee 
experience. Med Teach 
2003;25(3):255–261.
160. Ward P, Johnson LA, Mulligan NW 
et al. Improving cardiopulmonary 
resuscitation skills retention: 
effect of two checklists designed 
to prompt correct performance. 
Resuscitation 1997;34: 221–225.
161. Bergus GR, Woodhead JC, Kreiter 
CD. Trained lay observers can 
reliably assess medical students’ 
communication skills. Med Educ 
2009 Jul;43(7):688–94.
162. Mäkinen M, Niemi-Murola L, 
Mäkelä M, Castren M. for the 
ECCE Study Group. Methods 
of assessing cardiopulmonary 
resuscitation skills: a systematic 
review. EJEM 2007;14:108–114.
163. Thigpen K, Davis SP, Basol 
R, Lange P, Jain SS, Olsen 
JD, Erickson BR, Schuchard 
TN. Implementing the 2005 
American guidelines, including 
use of the impedance threshold 
device. Aufderheide TP. Respir 
Care 2010 Aug;55(8):1014–1019. 
164. Rushforth HE. Objective 
structured clinical examination 
(OSCE): review of literature 
and implications for nursing 
education. Nurse Educ Today 
2007 Jul;27(5):481-90. Epub 
2006 Oct 27.
165. Handley JA, Handley AJ. Four-step 
CPR – improving skill retention. 
Resuscitation 1998;36: 3–8.
166. Batcheller AM, Brennan RT, 
Braslow A, Urrutia A, Kaye W. 
Cardiopulmonary resuscitation 
performance of subjects over 
forty is better following half-hour 
video self-instruction compared 
to traditional four-hour 
classroom training. Resuscitation 
2000;43:101–110.
167. Callejas S, Barry A, Demertsidis 
E, Jorgenson D, Becker LB. 
Human factors impact successful 
lay person automated external 
defi brillator use during simulated 
cardiac arrest. Crit Care Med 
2004; 32: S406–413.
168. de Vries W, van Alem AP, de 
Vos R, Oostrom J, Koster RW. 
Trained fi rst-responders with an 
automated external defi brillator: 
how do they perform in 
real resuscitation attempts? 
Resuscitation 2005;64:157–161.
169. Miller, GE. The assessment of 
clinical skills, competence and 
performance. Academic Med 
1990; 65(9):63–67.
99
170. Harden RM, Gleeson FA. 
Assessment of clinical 
competence using an objective 
structured clinical examination 
(OSCE). Med Educ 1979;13:41–
54.
171. Barman A. Critiques on the Objective 
Structured Clinical Examination. 
Am Acad Med Singapore 2005 
Sep;34(8):478–482.
172. Khattab AD, Rawlings B. Assessing 
nurse practioner students 
usuing a modified objective 
structured clinical examination 
(OSCE). Nurs Educ Today 2001 
Oct;21(7):541–550.
173. McKinley RK, Strand J, 
Gray T, Schuwirth L, 
Alun-Jones T, Miller H.
Development of a tool to support 
holistic generic assessment 
of clinical procedure skills.
Med Educ 2008 Jun;42(6):619-
27.
174. Rushforth HE. Objective 
structured clinical examination 
(OSCE): review of literature 
and implications for nursing 
education. Nurse Educ Today 
2007 Jul; 27(5):481–490.  
175. Turner JL, Dankoski ME. Objective 
structured clinical exams: a 
critical review. Fam Med 2008 
Sep; 40(8):574–578.
176. Khattab AD, Rawlings B. Use 
of a modifi ed OSCE to assess 
nurse practitioner students. 
School of Health and Social 
Care, Bournemouth University, 
Dorset. Br J Nurs 2008 Jun 26-
Jul; 7(12):754-9.
177. Norcini JJ, McKinley DW, Boulet 
JR, Anderson MB. Educational 
commission for foreign medical 
graduates’ certification and 
specialty board certification 
among graduates of the Caribbean 
medical schools. Acad Med 2006 
Oct;81(10):112–115.
178. Whelan GP, Boulet JR, 
McKinley DW, Norcini JJ, van 
Zanten M, Hambleton RK, 
Burdick WP, Peitzman SJ. 
Scoring standardized patient 
examinations: lessons learned 
from the development and 
administration of the ECFMG 
Clinical Skills Assessment (CSA). 
Med Teach 2005 May; 27(3):
200–206. 
179. Harden RM. Competency-based 
assessment: making it a reality. 
Med Teach 2003 Nov; 25(6):565–
568. 
180. McLlvenny S, Miller CJ, Dunn EV. 
The use of an objective structured 
clinical examination (OSCE) 
for formative and summative 
assessment in a general practice 
100
Current Care Guidelines for Cardiopulmonary Resuscitation
clinical attachment and its 
relationship to final medical 
school examination performance. 
Med Educ 2001 Sep;35(9):841–
846.
181. Boulet JR, Swanson DB, Cooper 
RA, Norcini JJ, McKinley DW. A 
comparison of the characteristics 
and examination performances 
of U.S. and non-U.S. citizen 
international medical graduates 
who sought Educational 
Commission for Foreign Medical 
Graduates certification: 1995-
2004. Acad Med 2006 Oct; 
81(10):116–119.
182. Boulet JR, Whelan GP, McKinley 
DW, Hambleton RK. Quality 
assurance methods for 
performance-based assessments. 
Adv Health Sci Educ Theory Pract 
2003;8(1):27–47. 
183. Boulet JR, De Champlain AF, 
McKinley DW. Setting defensible 
performance standards on 
OSCEs and standardized patient 
examinations. Med Teach 2003 
May; 25(3):245-9.
184. Schoonheim-Klein M, Muijtjens A, 
Habets L, Manogue M, van der 
Vleuten C, van der Velden U. 
Who will pass the dental OSCE? 
Comparison of the Angoff and the 
borderline regression standard 
setting methods. Eur J Dent Educ 
2009 Aug;13(3):162-71.
185. Snee SM, Blackmore DE. Setting 
standards for an objective 
structured clinical examination: 
the borderline group method 
gains grounds on Angoff. Med 
Educ 2001;35:1009-10.
186. Likert R. (1932). “A Technigue for 
the Measurement of Attitudes”. 
Archives of Psychology 140:1–55.
187. Agresti A, Couli B. Approximate 
is better than ´exact´ for 
interval estimation of binomial 
proportions. The American 
Statistician;32:119–126. 
188. Helenius, H. Tilastollisten 
menetelmien perustiedot 
[Basic knowledge of statistical 
methods]. Ensimmäinen painos. 
Statcom OY. Paino-S. 1989 
Tampere
189. Yli-Luoma PVJ. Johdatus kvan-
titatiivisiin analyysi-menetelmiin 
SPSS for Windows-ohjelman 
avulla [Introduction to 
quantitative analysis methods 
using SPSS for Windows-
programme]. Kustannusliike 
IMDL Oy. SIPOO,2004.
190. Tudiver F, Rose D, Banks B, 
Pfortmiller D. Reliability and 
Validity Testing of Evidence –
based Medicine OSCE Station. 
Fam Med 2009;41(2):89–91.
191. Morris JA, Gardner MJ. Calculating 
confidence intervals for 
101
relative risks (odds ratios) and 
standardised ratios and rates.Br 
Med J (Clin Res Ed). 1988 May 
7;296(6632):1313-6
192. Whitley E, Ball J. Statistics review 
6: Nonparametric methods. Crit 
Care 2002 Dec;6(6):509–513.
193. Tucker L, MacCallum R. Exploratory 
Factor Analysis - A Book 
Manuscript by (1993). Retrieved 
June 8, 2006, from: http://www.
unc.edu/~rcm/book/factornew.
htm
194. Cronbach LJ. Coeffi cient alpha and 
the internal structure of tests. 
Psychometrica 1951;16 (3): 
297–334.
195. Herlitz J, Aune S, Bång A, 
Fredriksson M, Thorén AB, 
Ekström L, Holmberg S. Very 
high survival among patients 
defibrillated at an early stage 
after in-hospital ventricular 
fi brillation on wards with and 
without monitoring facilities. 
Resuscitation 2005 Aug; 
66(2):159-66.
196. de Vries W, van Alem AP, de 
Vos R, Oostrom J, Koster RW. 
Trained fi rst-responders with an 
automated external defi brillator: 
how do they perform in 
real resuscitation attempts? 
Resuscitation 2005;64:157–161. 
197. Morris F, Tordorf SG, Wallis D, 
Skinner DV. Cardiopulmonary 
resuscitation skills of 
preregistration house officers: 
fi ve years on. BMJ 1991; 302: 
626–627. 
198. Callejas S, Barry A, Demertsidis 
E, Jorgenson D, Becker LB. 
Human factors impact successful 
lay person automated external 
defi brillator use during simulated 
cardiac arrest. Crit Care Med 
2004 Sep;32(9):406–413.
199. Graham CA, Scollon D. 
Cardiopulmonary resuscitation 
training for undergraduate 
medical students: a five year 
study. Med Educ 2002;36:296–
298.
200. Cochrane Review Group: Getting 
evidence into practice. Effective 
Health Care 1999;5(1):1–16.
201.  Lomas J, Anderson GM, Dominic-
Pierre K, Vayda E, Enkin 
MW, Hannah WJ. Do practice 
guidelines guide practice? The 
effects of a consensus statement 
on the practice of physicians. 
N Engl J Med 1989 Nov 
9;321(19):1306–1311.
202. Onion CWR, Bartzokas CA. 
Changing attitudes to infection 
management in primary care: a 
controlled trial of active versus 
passive guideline implementation 
strategies. Fam Pract 1998;15:99–
104.
102
Current Care Guidelines for Cardiopulmonary Resuscitation
203. Devlin M. An evaluative study of the 
basic life support skills of nurses 
in an independent hospital. J Clin 
Nurs 1999;8:201–205. 
204. Foy R, Walker A, Ramsay C, 
Penney G, Grimshaw J, Francis 
J. Theory-based identifi cation of 
barriers to quality improvement: 
induced abortion care. Int J Qual 
Health Care 2005 Apr;17(2):147–
155. 
205. Dine CJ, Gersh RE, Leary M, 
Riegel BJ, Bellini LM, Abella 
BS. Improving cardiopulmonary 
resuscitation quality and 
resuscitation training by 
combining audiovisual feedback 
and debriefi ng. Crit Care Med 
2008 Oct;36(10):2817–2822.
206. Hamilton R. Nurses knowledge 
and skill retention following 
cardiopulmonary resuscitation 
training: a review of the literature. 
J Adv Nurs 2005 Aug;51(3):288-
97.
207. Brennan RT, Braslow A. Skill 
mastery in cardiopulmonary 
resuscitation training classes. 
Am J Emerg Med 1995 
Sep;13(5):505–508. 
208. Buck-Barret I, Squire I. The use of 
basic support skills by hospital 
staff; what skills should be 
taught? Resuscitation 2004 Jan; 
60(1):39–44. 
209. Strömsöe A, Andersson B, 
Ekström L, Herliz J, Axelsson 
Å, Göransson K,E, Svensson 
L, Holmberg S. Education in 
cardiopulmonary resuscitation 
in Sweden and its clinical 
consequences. Resuscitation 
2010 Feb; 81(2):211–216.
210. Herliz J, Ekström L, Wennerblom 
B, Axelsson Å, Bång A, Holmberg 
S. Effect of bystander- initiated 
cardiopulmonary resuscitation 
on ventricular fibrillation and 
survival after witnessed cardiac 
arrest outside hospital. British 
Heart Journal 1994;72:408–412.
211. European Resuscitation Council 
(ERC). 2002. European 
Resuscitation Council Guidelines 
for Resuscitation 2002. 
212. Swedish National Board of 
Health and Welfare. National 
guidelines for coronary 
care (Nationelle Riktlinjer 
för kranskärlssjukvård). 
Lindköping:LTAB Lindköpings 
tryckeri AB, 1998.
213. Ross M, Carroll G, Knight J, 
Chamberlain M, Fothergill-
Bourbonna, Linton J. Using the 
OSCE to measure clinical skills 
performance in nursing. J Adv 
Nurs 1988;13(1):45–56.
214. Castrén M, Rosengren E, Kurland 
L, Mäkinen M, Ponzer S, Kurola 
103
J, Axelsson C, Aune S, Kramer-
Johansén Jo, Christersen E, 
Niemi-Murola L. Health care 
professionals in EMS and 
hospitals hesitate to do CPR 
because of fear of harming the 
patient. Abstract, AHA 2009.
215. Valenzuela TD, Roe DJ, Nichol 
G, Clark LL, Spaite DW, 
Hardman RG. Outcomes of 
rapid defi brillation by security 
offi cers after cardiac arrest in 
casinos. N Engl J Med 2000 Oct 
6; 343(17):1206–1209.
216. McFetrich J, Price C. Simulators 
and scenarios: Training nurses 
in emergency care. Med Educ. 
2006 Nov; 40(11):1139.
217. Cooper S, Libby J. A review 
of educational issues in 
resuscitation training. J Clin 
Nurs 1997; 6:5–10.
218. Chamberlain D, Smith A, 
Colquhoun M, Handley AJ, Kern 
KB, Woollard M. Randomised 
controlled trials of staged 
teaching for basic life support 2. 
Comparison of CPR performance 
and skill retention using either 
staged instruction or conventional 
training. Resuscitation 2001 
Jul;50(1):27–37.
219. O’Brien G, Haughton A, Flanagan 
B. Interns’ perceptions of 
performance and confi dence in 
participating in and managing 
simulated and real cardiac arrest 
situations. Med Teach 2001 Jul; 
23(4):389–395.
220. Grunden E. An investigation 
into why qualified nurses 
inappropriately described 
their own cardiopulmonary 
resuscitation skills. J Adv Nurs 
1991;16:591–596.
221. O´Donnel CA. Attitudes and 
knowledge of primary care 
professionals towards evidence-
based practice : a postal surveyJ 
Eval Clin Pract  2004;10:197–
205
222. Taylor S, Allen D. Visions of 
evidence-based nursing practice. 
Nurs Res 2007;15:78–83. 
223. Herlitz J, Bang A, Axelsson Å, Graves 
JR, Lindqvist J. Experience with 
the use of automated defi brillators 
in out hospital cardiac arrest. 
Resuscitation 1998;37:3–7.
224. Kuisma M, Castrén M, Nurminen 
K. Public access defibrillation 
in Helsinki -costs and potential 
benefits from a community-
based pilot study. Resuscitation 
2003;56(2):345.
225. Wik L. Automatic and manual 
mechanical external chest 
compression devices for 
cardiopulmonary resuscitation. 
104
Current Care Guidelines for Cardiopulmonary Resuscitation
Resuscitation 2000 Sep;47(1):7–
25. 
226. Wik L, Brennan RT, Braslow 
A. A peer-training model for 
instruction of basic cardiac life 
support. Resuscitation 1995 
Apr;29(2):119–128.
227. Brennan RT. Student, instructor, 
and course factors predicting 
achievement in CPR training 
classess. Am J Emerg Med 
1991;9:220–224.
228. Eisenburger P, Safar P. Life 
supporting first aid training 
of the public -review and 
recommendations. Resuscitation 
1999 Jun;41(1):3–18. 
229. Rushforth HE. Objective 
structured clinical examination 
(OSCE): review of literature 
and implications for nursing 
education. Nurse Educ Today. 
2007 Jul; 27(5):481-90..
230. Khattab AD, Rawlings B. Use 
of a modifi ed OSCE to assess 
nurse practitioner students. 
School of Health and Social 
Care, Bournemouth University, 
Dorset. Br J Nurs 2008 Jun 26-
Jul; 7(12):754-9.
231. O’Connor T, Fealy GM, Kelly M, 
Mc Guinness AM, Timmins F. 
An evaluation of a collaborative 
approach to the assessment of 
competence among nursing 
students of three universities in 
Ireland. Nurse Educ Today 2009 
Jul; 29(5):493-9. 
232. Newble D. Technigues for 
measuring clinical competence: 
objective structured clinical 
examinations. Med Educ 2004 
Feb;38(2):199–203.
233. Turner JL, Dankoski ME. Objective 
structured clinical exams: a 
critical review. Fam Med 2008 
Sep;40(8):574–578.
234. Homer M, Pell G. The impact of 
the inclusion of simulated patient 
ratings on the reliability of OSCE 
assessments under the borderline 
regression method. Med Teach 
2009 May;31(5):420–425.
235. Steinman MA, Fisher MA,Shipak 
MG, Bosworth HB, Oddone 
EZ, Hoffman BB, Goldstein 
MK. Clinicicians awareness 
of adherence to hypertension 
guidelines Am J Med 2004 Nov 
15;117 (10):747–754.
236. Niemi-Murola L, Nieminen J, 
Kalso E, Pöyhiä R. Medical 
undergraduate students’ 
attitudes toward pain –how 
do they mature? Eur J Pain 
2007;11;700–706. 
237. Niemi-Murola L, Helenius I, 
Turunen J, Remes V. Graduating 
105
medical students and emergency 
procedure skills teaching in 
Finland – Does a clinical skills 
centre make the difference? Med 
Teach 2007; 29: 821–826.
238. Mayo E, Hawthorne and the 
Western Electric Company, The 
Social Problems of an Industrial 
Civilisation, Routledge, 1949. 
239. MC Cartney R, Warner J, Iliffe 
S, van Haselen R, Griffin M, 
Fisher P. The Hawthorne Effect: 
a randomised controlled trial. 
BMC Med Res Method 2007 Jul 
3;7:30.
APPENDICES
APPENDIX 1. 
QUESTIONNAIRE TO HEALTH CENTRES (TRANSLATED).
• Name of health centre
• Name and contact information of respondent
Background information
• Bed capacity (n)
• Population for which services are provided (n)
• Number of patients in 2002 (n)
• Physician available 24 h/day (yes/no)
• Physicians on duty outside offi ce hours (n, specially)
• Anaesthesia services (24h / offi ce hours / no)
• Appointed person in charge of resuscitation preparedness (profession and spe-
ciality / no)
BLS skills and training
• Every member of the staff is competent in BLS (yes / no)
• Physicians are competent in BLS (yes / no)
• Nurses are competent in BLS (yes / no)
• Non-medical personnel are competent in BLS (yes / no)
• BLS skills are assessed (yes, who are assessed? / no)
• Health centre has written BLS instructions
• BLS training is provided to personnel (yes / no)
• BLS training is provided by physician (yes / no)
• BLS training is provided by the person appointed in charge of resuscitation pre-
paredness (yes / no)
• BLS training is provided by appointed persons (yes / no)
• BLS training is provided on regular basis (yes / no)
ALS training
• Defi brillation training is provided for physicians (yes, for all / yes, but not for 
all / no) 
• Defi brillation training of physicians is regular (yes / no)
• Defi brillation training of physicians is supervised (yes / no)
• Training in intubation is provided to physicians (yes / no)
• Comprehensive ALS training, including tactics of resuscitation, rhythm recogni-
tion, and resuscitation drugs, is provided for physicians (yes / no)
• Defi brillation training is provided for registered nurses (yes, for all / yes, but 
not for all / no)
• Defi brillation training is provided for enrolled nurses (yes / no)
• Defi brillation training is provided for cleaners (yes / no)
• Intubation training is provided for nurses (yes / no)
• Comprehensive ALS training, including tactics of resuscitation, rhythm recogni-
tion, and resuscitation drugs, is provided for nurses (yes / no)
Training equipment of the health centre
• BLS training mannequin (yes / no)
• ALS training mannequin for intubation training, rhythm simulation, annulations 
and defi brillation (yes / no)
• Paediatric BLS mannequin (yes / no)
• Paediatric ALS mannequin (yes / no)
Supervision of competence
• ALS skills of physicians (yes / no) 
• BLS skills of physicians (yes / no) 
• ALS skills of nurses (yes / no) 
• BLS skills of nurses (yes / no) 
Organisation of resuscitation training
• In your opinion, is the resuscitation training in your health centre suffi cient and 
is it given systemically? (yes / no)
• If the resuscitation training in the heath centre is insuffi cient, please specify po-
tential reasons
• In your opinion, is the resuscitation training in your health centre suffi cient but 
uncoordinated? (yes / no)
• Are written instructions for resuscitation training available? (yes / no)
• Is an appointed person in charge of BLS training in health centre? (yes / no)
• Is an appointed person in charge of ALS training in health centre? (yes / no)
• Does every ward have its own appointed persons in charge of training? (yes / no)
• Does the health centre participate in resuscitation training of the ambulance staff 
or local fi re brigade? (yes / no)
Recognition of cardiac arrest alarming and BLS
• Does every ward has instructions for recognition of cardiac arrest and starting 
BLS? (yes / no)
• Are the same instructions available on every ward? (yes / no)
• Is the ward staff is alarmed by shouting in cardiac arrest situations? (yes / no)
• Is the ward staff is alarmed by using an emergency alarming system? (yes / no)
• Is the ward staff is alarmed using telephone? (yes / no)
• Is the physician is alarmed by using a general in-centre broadcast? (yes / no)
• Is the physician is alarmed by using a mobile phone? (yes / no)
• Does your health centre have a resuscitation team? (yes / no)
• Does the resuscitation team has an own phone number for calls? (yes / no)
• Does the phone number of the resuscitation team vary (e.g. regarding the time 
of day)? (yes / no)
• In the wards, is resuscitation provided at the site where the patient collapsed? 
(yes / no)
• In the wards, is the patient is moved for resuscitation, for example, to a resus-
citation room? (yes/ no)
Deﬁ brillation
• Defi brillator is placed on every ward (yes / no)
• Defi brillators are shared between wards (yes / no)
• Emergency department has a defi brillator (yes / no)
• Operating department has a defi brillator (yes / no)
• Defi brillators are also placed in (tick all that apply: department of radiology, caf-
eteria, restaurant, elsewhere)
• All defi brillators are manual (yes / no)
• All defi brillators are automated (yes / no)
• Both manual and automated defi brillators are used (yes / no)
• In the ward, a nurse usually performs defi brillation before a physician arrives 
(yes / no)
• In the ward, defi brillation is usually performed by a physician (yes / no)
Advanced life support
• Approximate number of cardiac arrests per year (n)
• ALS is provided independently by ward nurses and physicians (yes / no)
• ALS is provided by a resuscitation team (yes / no)
• ALS response is organised in some other way (yes, please specify / no)
• Resuscitation team is located in the emergency department (yes / no)
• Resuscitation team is located in another department or unit (yes, please spec-
ify/ no)
• Physicians in the resuscitation team (n, specialities)
• Nurses in the resuscitation team (n, specialities)
• Resuscitation team carries its own equipment (yes / no)
• Resuscitation team uses the equipment of the ward (yes / no)
Instructions and guidelines
• Written instructions for ALS (yes / no)
• Resuscitation management is not necessarily based on guidelines or instruc-
tions (yes / no)
• Guidelines by European Council of 1998 are generally used (yes / no)
• Guidelines by American Heart Association of 1992 are generally used (yes / no)
• Guidelines published in Finnish pocket guide for acute care (Meilahden akuut-
tihoito-opas, Duodecim 1997) are generally used (yes / no)
• Health centre has produced its own guidelines or instructions for resuscitation 
(yes / no)
• Other guidelines or instructions are used in the health centre (yes, specify / no)
• Are ambulance personnel used for resuscitation? (yes, if already present / yes, 
ambulance is called for cardiac arrests / no)
Data collection and ethical issues
• A special form is used to document resuscitation (yes / no)
• “Do not attempt resuscitation” policy (yes / no) 
• In cases where a DNAR decision is undocumented, a resuscitation attempt can 
be withheld based on decision taken by a nurse (yes / sometimes / no)
• In cases where a DNAR decision is undocumented, a resuscitation attempt can 
be withheld based on decision taken by a physician (yes / sometimes / no)
• Uniform style indicates a DNAR decision in patient charts (yes / no)
• DNAR is documented in patient notes (yes / no)
• DNAR decision requires discussion with patient or relatives by physician (yes 
/ usually / no)
• DNAR decision requires discussion with patient or relatives by nurse (yes / usu-
ally / no)
• Other DNAR policy (yes, please specify / no)
• Instruction for termination of unsuccessful resuscitation attempt (yes / no)
• Termination of unsuccessful resuscitation attempts is decided on a case-to-case 
base (yes / no)
• Data are collected on resuscitation attempts (yes / no)
• Data on all resuscitation attempts are collected based on Utstein template (yes 
/ no)
• Data on all resuscitation attempts are collected using the health centre’s own 
data collection model (yes / no)
• Resuscitation forms are reviewed after a resuscitation attempt (yes / no)
• Debriefi ng is organised for personnel who participated in a resuscitation at-
tempt (yes / no) 
• Is the purchase of automated external defi brillators considered (Yes, AEDs have 
been purchased / yes, decision to purchase has been made / yes, decision not to 
purchase has been made / no)
• Resuscitation training has improved (yes, please specify / no)
• Improvement of resuscitation training is planned (yes, please specify / no)
Attitudes towards Finnish national resuscitation guidelines
Scale ranging from strongly disagree (1) to strongly agree (7).
Resuscitation guidelines are useful as educational tools  1 2 3 4 5 6 7
Resuscitation guidelines are a convenient source of advice  1 2 3 4 5 6 7
Resuscitation guidelines can improve interaction 
with patients and relatives 1 2 3 4 5 6 7
Resuscitation guidelines can improve the quality 
of health care 1 2 3 4 5 6 7
Guidelines are based on scientiﬁ c evidence 1 2 3 4 5 6 7
Resuscitation guidelines are employed by experts 1 2 3 4 5 6 7
My occupational competence is insufﬁ cient 
for adopting the latest resuscitation guidelines 1 2 3 4 5 6 7
Most of our team members have disapproving 
attitudes towards resuscitation guidelines 1 2 3 4 5 6 7
Resuscitation guidelines are not valued 
in our organisation 1 2 3 4 5 6 7
Implementing resuscitation guidelines 
is too expensive for us 1 2 3 4 5 6 7
Resuscitation guidelines challenge the autonomy
 of care providers 1 2 3 4 5 6 7
Resuscitation guidelines oversimplify medical practice 1 2 3 4 5 6 7
Resuscitation guidelines are difﬁ cult to ﬁ nd when needed 1 2 3 4 5 6 7
APPENDIX 2A
BLS / AED EVALUATION CHECKLIST 
YES NO
1. Addresses the patient or only shakes the patient
2. Addresses the patient gently and at the same time shakes the patient’s 
shoulders
3. Addresses the patient and shakes the patient’s shoulders strongly enough
4. Calls or shouts for help without delay 
5. Calls the emergency number or tells someone else to request help
6. Ensures that the request for help is received
7. Ensures guidance to the accident place
8. Asks questions of bystanders (an other patient)
9. If necessary, moves the patient to a ﬂ at base lying onhis/her back 
10. Supports the head and neck while moving the patient
11. Moves the patient in 15 seconds
12. Opens the airway, gently tilts the head back and/or lifts the patient’s chin
13. Feels for breathing with back of hand and/or chin 
14. Looks for chest movements
15. Checking for breathing is done in 10 seconds
16. Checks for signs of circulation (cough, movement of the patient etc.) or checks 
the carotid pulse
17.  Pulls the shirt towards the patients head and exposes the chest enough to 
attach electrodes properly
18. Starts CPR in 30 seconds
19. Sets the deﬁ brillator near the patient’s head so that it is easily read
20. Opens the cover and switches the power on
21. Performs 19 and 20 without delay
22. Attaches electrodes/deﬁ brillation pads correctly by pressing the electrodes 
ﬁ rmly, leaving no air bubbles under them
23. Upper electrode below right clavicle without covering the nipples
24. Lower electrode 10 cm below left axilla (the middle of the electrode)
25. When analysing, asks to discontinue CPR and visually and verbally checks that 
hands are off 
26. When pressing the deﬁ brillation button, does not look at the button but 
ensures that no one is in contact with the patient
27. Begins deﬁ brillation in 60 seconds
28. Checks for carotid pulse (no more than 10 seconds) as requested by the AED
29. Feels the pulse close to the Adam’s apple, on one side
30. Opens the cover of the pocket mask
31. Connects the valve of the pocket mask to the mask (or checks that oxygen bag 
is attached)
32. Connects the mask to the oxygen
33. Adjusts the lower part of the mask between patient’s lower lip and chin
34. Adjusts the sharp part of the mask against patient’s nose
YES NO
35. Opens airway by tilting the patient’s head and lifting the chin 
36. Holds the mask as instructed
37. Blows / compresses steadily, like blowing a balloon
38. The volume is right when the chest begins to rise or the ﬁ ngers of one hand 
squeeze the bag 
39. Notices that the patient’s chest rise and falls every time or, if not, opens airway 
more and successfully ventilates
40. Locates the correct compression place (hand positioning), between the middle 
and the lower third of the sternum
41. Correct technique
42. Correct compression rate (100 /min) = 9 s per 15 compressions
43. Adequate depth
44. Compressions to rescue breaths, ratio 2:15 
45. Continues CPR together with another person
46. Reports the initial state of the patient and procedures performed 
47. Announces the initial rhythm
48. CPR-D continues while giving the report
49. CPR-D continues effectively and without interruption
APPENDIX 2 B
NON-TECHNICAL SKILLS EVALUATION CHECKLIST
Task management 1 2 3 4 5
1. Recognising situation without delay
2. Continuous evaluation of the patient
3. Prioritising problems, supporting others  
4. Following the protocol  
Team working
5. Leadership, co-ordinating activities  
6. Communication 
Situation awareness
7. Vigilance, anticipating
8. Adequate medical knowledge
Global performance  1 2 3 4 5
The skills were graded using a Likert scale (1 = unattempted, 2 = weak, 3 = neutral, 4 = good, 
5 = excellent)
APPENDIX 3. 
THE FINAL VERSION OF THE QUESTIONNAIRE CONCERNING 
ATTITUDES TOWARD RESUSCITATION
Cronbach`s alpha Factor loading
Factor 1
2. Only a doctor can deﬁ brillate
12. Deﬁ brillation is performed by the ﬁ rst professional 
in the scene
21. Deﬁ brillation is performed by the doctor only
3. I can work as a member of a resuscitation team
15. I can work as a leader of a resuscitation team
4. I hesitate starting resuscitation due to anxiety
13. I do not hesitate starting resuscitation 
24. I hesitate deﬁ brillation, because I fear damaging the 
patient
Factor 2
5. I can perform BLS
14. I am not able to perform BLS
6. I know how to deﬁ brillate Factor 3
16. I don’t know how to deﬁ brillate
23. I deﬁ brillate the patient if needed Factor 4
8. I know, where I can ﬁ nd the resuscitation guidelines
19. It is difﬁ cult to ﬁ nd the resuscitation guidelines not classiﬁ ed
7. Deﬁ brillation may damage patients heart
17. Deﬁ brillation does not damage the patients heart
10. The nurses role has become more active after 
publication of the guidelines 
25. The change of the nurses role is positive
9. The prognosis of the resuscitated patient is poor
18. The prognosis of the resuscitated patient is good
1. CPR-D skills should be rehearsed at least once per 
year
11. CPR-D skills should be tested at least once per year
20. It is unnecessary to rehearse CPR-D skills
21. I feel anxious when taking care of a very ill patient
27. There is enough resuscitation education
After factor loading, fi ve scales were built from the items of the guestionnaire using fi ncipal component 
analysis.
APPENDIX 4. 
QUESTIONNAIRE TO THE SECONDARY HOSPITAL.
Hospital_____________________________
1. Gender
1. Male
2. Female
2. Date of birth_________________________
3. Profession 
1. Nurse
2. Specialised nurse
3. EMT / Paramedic
4. Other___________________________
4. Department
1. General ward
2. Outpatient clinic
3. Other
4. Operating room (OAR)
5. Intensive care unit (ICU)
6. Cardiac care unit (CCU)
5. Working years _______________________
6. Area   
1. City
2. Suburb
3. Region
7. Latest CPR-D training
1. < 6 months ago
2. < 1 year ago
3. > 1 year ago
8. The latest CPR-D training was based on CC guidelines for CPR
1. Yes
2. I don’t know
3. No
9. Who was the instructor in the latest CPR-D training?
1. Physician 
2. Appointed person
3. Nurse
4. Physician or nurse outside of the hospital 
5. Other ________________________
10. Did you learn cardiopulmonary resuscitation during your basic education?
1. Yes, it was suffi cient
2. Yes, but it was insuffi cient
3. No
11. Did the resuscitation training during your basic education include defi brillation?
1. Yes, it was suffi cient
2. Yes, but it was insuffi cient
3. No
12. Have you received resuscitation training at your work?
1. Yes, it was suffi cient
2. Yes, but it was insuffi cient
3. No
13. Have you received resuscitation education in your spare time at your own cost?
1. Yes
2. No
14. Have you had teaching about the rhythms connected with resuscitation?
1. Yes, it was suffi cient
2. Yes, but it was insuffi cient
3. No
15. The defi brillator in my use is
1. Semiautomated defi brillator (AED)
2. Manual defi brillator
3. No defi brillator
strongly
strongly
disagree
agree
16. I am competent to work in a 
resuscitation team 1 2 3 4 5 6 7
17. I am competent to lead a resusctation 
team 1 2 3 4 5 6 7
18. I am able to perform deﬁ birillation 1 2 3 4 5 6 7
19. I hesitate to begin cardiopulmonary 
resuscitation because of anxiety about 
the situation 
1 2 3 4 5 6 7
20. I hesitate to deﬁ brillate, 
because I don’t feel I am ready yet 1 2 3 4 5 6 7
21. I hesitate to perform deﬁ brillation 
with the device we have available  1 2 3 4 5 6 7
22. I hesitate to perform deﬁ brillation, 
because I am not sure that 
I recognise the rhythm correctly 
1 2 3 4 5 6 7
23. I hesitate to perform deﬁ brillation, 
because I fear injuring the patient 1 2 3 4 5 6 7
24. I hesitate to perform deﬁ brillation, 
because the resuscitation team is on its 
way 
1 2 3 4 5 6 7
25. I hesitate to perform deﬁ brillation, 
because I don’t want to take the lead in 
the situation 
1 2 3 4 5 6 7
26. I hesitate to perform deﬁ brillation, 
because the patient might die and I 
would feel guilty 
1 2 3 4 5 6 7
27. I feel that a doctor should 
perform deﬁ brillation 1 2 3 4 5 6 7
28. I feel that the ﬁ rst person arriving 
to the resuscitation scene 
should perform deﬁ brillation 
1 2 3 4 5 6 7
29. All healthcare personnel should be 
able to perform deﬁ brillation, if needed 1 2 3 4 5 6 7
30. The nurse’s role is changing 
due to new resuscitation guidelines 1 2 3 4 5 6 7
31. I feel that this change of role is 
positive 1 2 3 4 5 6 7
32. Basic education should include 
deﬁ brillation 1 2 3 4 5 6 7
strongly
strongly
disagree
agree
33. Resuscitation guidelines are useful as 
educational tools  1 2 3 4 5 6 7
34. Resuscitation guidelines are a 
convenient source of advice 1 2 3 4 5 6 7
35. Resuscitation guidelines can improve 
interaction with patients and relatives 1 2 3 4 5 6 7
36. Resuscitation guidelines can improve 
the quality 
of health care 
1 2 3 4 5 6 7
37. Guidelines are based on scientiﬁ c 
evidence 1 2 3 4 5 6 7
38. Resuscitation guidelines are compiled 
by experts 1 2 3 4 5 6 7
39. My occupational competence is 
insufﬁ cient for adopting the latest 
resuscitation guidelines
1 2 3 4 5 6 7
40. Most of our team members have 
disapproving attitudes towards resuscitation 
guidelines 
1 2 3 4 5 6 7
41. Resuscitation guidelines are not valued 
in our organisation 1 2 3 4 5 6 7
42.Implementing resuscitation guidelines is 
too expensive for us 1 2 3 4 5 6 7
43. Resuscitation guidelines challenge the 
autonomy of care providers 1 2 3 4 5 6 7
44. Resuscitation guidelines oversimplify 
medical practice 1 2 3 4 5 6 7
45. Resuscitation guidelines are difﬁ cult to 
ﬁ nd when needed 1 2 3 4 5 6 7
46. I have not seen Current Care guidelines 
for CPR in our working unit 1 2 3 4 5 6 7
47. In our working unit, the CC guidelines for CPR are in use
1. Yes
2. No
3. I don’t know
48. Have you read the CC guidelines for CPR
1. Yes
2. No
3. I don’t know
